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Dear Rural, Small School Educator 

Imagine a school where students talk with geneticists, biologists, chemists, historians, or writers 
acrosj the country - or the world - to find the most current knowledge on tlieir science, social 
smdies or English project Imagine smdents developing effective communication and study 
skills by collaborating on research witli peers and teachers via electronic mail or exploring 
sources of information on a database. These networking technology projects are a realit)' in 
many rural, urban, and suburban schools around the country. 

These networks - often spoken of as "the information superhighway" or, in reference to 
education, as the creation of a "global village" - will affect the very nature of learning, teaching 
and knowledge. This Information Exchange Packet is compiled in response to tlic rffom to 
bring students, educators, and administrators online and to address ongoing rcstmcturing 
endeavors in schools. Tlie advantages to this kind of communication system, particularly in 
rural school;;, include minimizing isolation, developing stronger hnks to the community, 
accessing reference information from remote sources, and creating professional and academic 
exchanges for teachers, administrators and students. 

This packet, divided into five sections, covers practical and tlicoretical concerns in this area. 
P.ie first section consists of introductor>' articles which give general explanations of networking. 
In the second section are amcles on funding, perhaps the most important concern for rural and 
small schools. The third section describes classrooms and schools where networking technology 
IS bemg implemented. Issues such as equitable access, ethical use, assessment, and staff 
development are examined in the fourth section. Tlie last part of this package is a resource list 
of computers and education lounials, informaticnal orgjnizanons and online services available 
to scliools. 

With our picket we hope to convey the enormous potential in linking student to student, 
school to school, and to encourage educators to begin their investigation and implementation of 
successful and innovative technologies. We have included an evaluation card for your 
comments on this information packet and we also v/elcome your suggesnons for future topics. 
Please note any ideas that you may have on this card or contact us at the Rural, Small Schools 
NetA\-ork, 83 Boston Post Road, Sudbury, M\ 01776, (508) 443-7991. 

Sincerely, 




John R. Sullivan, jr., Ed.D. 
Program Director 
Rural. Small Schools Net^voik 
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A visualization study of the NSFNET-the Internet's National Science Foundation-funded research and education backbone 
networK-<ione by the National Center for Supercomputing Applications shows traffic volume from low (purple) to high (white). 



ou've probably heard the buzz about the Internet; It's the hottest information and com- 
munications tool of the '905: it s spawning the national information superhighway and 
pioneering elementarv' and secondary schools across the country aren t waiting for the 
fuaire — they're connecting to it now. 

Last year, the Internet rose from obscuria- to household word. Within the space of lit- 
tle more than 12 months, what had long been of interest mainJv to scientists and uni- 
versir\- researchers was suddenly in the public spotlight, as newspapers, magazines 
television news shows. Vice President M Gore, even the Doonesbury comic strip sang 

Today, more and more U.S. schoolchildren are using the Internet in their classrooms to corre- 




Lan Rongnhemirwroe^waccess.dizn.net) is editorial assutant for The E.xecutive Educator. 
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spond electronically with peers in distant countries and 
nearby towns, collaborate on projects across continents, 
query scientists for the latest discoveries, and retrieve 
text, dan, and images from university and government 
host computers scattered across the globe. 

Some critics question the wisdom of exposing stu- 
dents to uncensored information and opinions from all 
comers of the world, but savvy educators are learning 
ways to tap into the vast educational potential of the 
Internet while steering clear of danger areas that can 
land a school district in trouble. (See "Cybersex and 
Other Internet Hazards," page 6^.) 

What's more, administrators and teachers are taking 
advantage of this "mother of all computer networks"" 
themselves, breaking free of geographic and profes- 
sional isolation to discuss common concerns and de- 
velop joint curriculum projects with a woddwide com- 
munic>' of like-minded colleagues. And they're fmding 
that on-line resources for professional and personal de- 
velopment are just a few keystrokes away. 

So just what exacdy is die Internet? Kow do you get 
connected? And what can the Internet offer you and 
your schools? 'The Executive Educator's Complete 
Guide to the Internet" will tell you what you need to 
Icnow to get started. 

From the Cold War to the classroom 

The Internet's roots go back a quarter century to a Pen- 
tagon research project to develop military computer 
networks sufficiendy robust to survive World War III. 



Armed with tliis technology, the Internet has evolved 
into a global electronic vilbge that celebrates open^^ 
cess to iniormation and learning, Today, it s the wc^H 
largest public, cooperative, wide-area computer 
work. Though no one knows exactly how many people 
have Internet accounts, current estimates peg the num- 
ber at close to 20 million users. 

The phrase network of networks" is often used to 
describe the Internet. In faa, the Internet is not one 
physical entity; rather, it is a cooperative agreement 
among a multitude of government, public, and com- 
mercial computer netu'orks to connect to each odier in 
a standardized way so as to share resources and infor- 
mation. 

The Internet works because all computers connected 
to it have agreed to speak die same language: . Trans- 
mission Control Protocol/Internet Protocol, or TCP/IP 
for short. This cooperation has created a global web of 
computer networks diat interconnects computers of all 
shapes and sizes, from Cray supercomputers and multi- 
user mainframes to desktop PCs and Macs. 

Physical communication links, among computers on 
the participating networks and among connected net- 
works run die gamut from telephone lines and Fiber- 
optic cable to radio and satellite transmissions. Yet to 
the user, the Internet appears as one gigantic, seamless, 
virtual network. 

New networks are joining the Internet at die rate of 
one every 10 minutes, and for every network that ig^t 
the usefulness of the Internet increases. In a si^^B 
year— from Oaober 1992 to October 1995— the Interffl 
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and information. E^tiail gateways to smaller non-profit and commercial computer networks allow users In 137 countries to exehangi elietronie mail. 
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doubled in size, to 16.500 nerworks connectms; a total 
of 2 million computers in 62 councries. 

TliC Internet has achieved critical mass: It has be- 
come the standard for public coniputer ncRv-ork com- 
munications by virtue of its sheer size. From the U.S. 
Department of Education in Washington to teachers and 
students in Texas; from reformers in Moscow to re- 
searchers in Antarctica, communicatiiig using the Inter- 
net is becoming the norm. 

.\ithough the U.S. gov- 
ernment subsidizes some 
of the Internet's major ar- 
teries for the research and 
education community, the 
Internet is not free: All 
paracipatmg nerv,-orks pay 
for their own individual 
pieces of it. However, 
most of the Internet's 
costs are fixed — a situa- 
tion ideally suited to 
schools. Once you've paid 
for the connection, it 
makes little difference 
whether it sits idle or 
whether your students 
spend all day retrieving 
information from a com- 
puter in Tokvo. 

Last fall, the California 
Depanment of Education 
orTiciallv adopted the use 
of the Internet for 
statewide eiectroiuc com- 
munications and recom- 
mended that school dis- 
tricts and county offices of education follow suit: 
■■Planning today to become part of (the Internet] will 
position schools and districts to take advantage of 
statewide, national, and global comiTiunications oppor- 
tunities tomorrow', ■• the depanment says. 

Getting your message across the Net 

On the Ne:. as nerv.'ork gurus like to call the Internet, 
one of the most useful and least complicated things to 
do IS send electronic .nail. Uniike mail you send usinq 
the U S. Postal .Se.-\'ice f -snail mail/' m the vernacular oi 
the .Vet). Interne: e-mail ;s delivered m seconds, even 
to other continents. It beats fa.Kins. too. because vou 
don t have to pay e.xtra for long distance. 

Internet e-mail addresses might look crvptic at first 
giance. yet thev all follow the same simple .stnicture: a 
users log-in name, followed bv the -f'sign. followed 
by the name of the host computer the use"r has an ac- 
count on. The name is expressed m a string of "do- 
mains'' separated by penods. (Domains are simplv a hi- 
erarchical method of naming and categorizing host 
computers on the Internet.) For example. President Bill 
Clintons e-mail address is president'SiiLhUehouse.gov— 
and yes. you can wme to him. 

E-mail is a verv versatile medium— invaluable for in- 




T^pical of the Images you can access through the Internet is this view of 
the Hubble Space Telescope, Imax photo courtesy of NASA, the Smithsonian 
Institution, and ljcl(heed Corporation, To access: ftp dttnle.isk,ttasa.gov 
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livering other useful services that have immediate appli- 
cauons m the classroom.. 

One such use is the mailing list, also known as a 
"listserv.- A mailing list allows any number of people 
who share an interest in a specific topic to parucipate 
in a discussion foaim via e-mail. It works like this: 
When you send e-mail to the mailing list address, your 
message is broadcast automatically to everyone who 

has subscribed to the list. 
Replies can be made in 
public to the list, or m 
pnvate by responding di- 
rectly to the person who 
sent the message. Some 
mailing lists even dis- 
tribute electronic news- 
letters. 

Why use e-mail and 
mailing lists in schools? 
Research and anecdotal 
evidence have shown that 
students who wnte for an 
audience of their peers on 
the Net are more highly 
motivated and produce 
higher quality work than 
students whose writing 
assignments will be read 
only by their teacher. 

"We have third-graders 
who are connecting with 
8-year-olds in Guadala- 
jara, Me.xico. and eleventh- 
graders who are discussing 
gun control with students 
in Tokyo, Japan," says 
Leigh Zeitz {zeUz®um.edu). instructional technology 
coordinator at the Malcolm Pnce Laboratory School in 
Cedar Falls, Iowa. (Zeitzs comments, and those of sev- 
eral other educators throughout this guide, came to The 
E-xecuiii e Educator via Internet e-mail in response to a 
quen- posted on several mailing lists.) 

The Internet abounds with collaborative K-12 pro- 
lects. often based on mailing lists, that involve sojdents 
in wnung and shanng their work with other students 
worldwide— everything from simple pen-pal e.xchanges 
to multidisciplinarv proiects that involve science, geog- 
raphy, and different cultures. (For a list of ongoing pro- 
iects and how to join them, see 'Cumculum Projects on 
tne Net." page 60.) 

For teachers and administrators, e-mail and mailing 
lists provide the pertect medium for networking in the 
human sense, a way to discuss concerns and solutions 
to problems tfiat are shared across district, state, and 
national boundanes. 

Barry Rowe (.browe'Sincsa . itiuc.edu), who teaches 
chemistrv and hypermedia at Champaign Centennial 
High School in Champaign. 111., panicipates in Internet 
mailing lists to keep abreast of new developments in 
chemistn- and teachmg methods. "Our current discus- 
sion is on multiple-choice questions, and I am treated 
as an equal by the college teachers. This is very re- 
warding professionally, " Rowe says. 



Joyce M. Kendal] ij_ken<iall9nhnet.unb .edti), a li- 
brary media specialist at the Fall Mountain Regional 
High School in Alstead, N.H., subscribes to a school li- 
brary media mailing list. "Now a lone librarian in a rural 
school disma is no longer isolated," she says. "Within 
easy reach are hundreds of otl7.er school librarians with 
(whom) to communicate about what software has been 
the most trouble free, how other school disuicis handle 
specific policies, and so on. I cannot imagine life with- 
out the Internet — no way." (For a sampling of useful 
mailing lists and how to subscribe, see "The Global 
Water Cooler: Mailing Lists and Newsletters," below.) 



Folks who subscribe to commercial and nonprotii 
networks that are not pan of the Internet can in mot; 
cases exchange e-mail with Internet users, thanks t^ 
computerized gateways that automatically translate tfl 
incompatible message formats. This arrangement allow^ 
those who are not on the Internet to participate in mail- 
ing lists, too, uniting people in 13" countries in a global 
e-mail community (see diagram on page 56). 

Mailing lists do have the potential to swamp your 
personal mailbox with a deluge of messages, and that 
places a practical limit on the number of lists you'll 
want to subscribe to; e-mail is not ideally suited to 
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To subscribe to one of the mailing 
lists below, follow the instruc- 
tions provided, using your first 
and last name where indicated. You 
will receive a message in return 
that confimis your subscription; this 
message will also instnia you how 
to post messages to the list and 
how to end your subscription, so 
be sure to save this information for 
later reference. The procedure is 
the same for newsletters, with the 
exception that you may only re- 
ceive — not post — messages. 

K-12 school administration 
oiaiiing list The K12.\DM!N list 
provides a discussion forum for K- 
12 school administrators — includ- 
ing supenntendents. assistant su- 
peimtendents. pnncipals, vice 
principals, central and countv' of- 
fice administrators, and others. 
Conversation focuses on topics of 
interest to school administrators, 
including school management, cur- 
riculum, services, operations, tech- 
nology, and activities. 

To subscribe, send e-mail to 
listsen'^suvm.syredu with the 
command subscnbe kl2admin 
firstname lastnnme on the first line 
of the message. Leave the subject 
field blank. 

Kidsphere — global computer 
networking mailing list. Discus- 
sions on the KIDSPHER£ list con- 
cern global computer nerworking 
for children and their teachers — ev- 
erything from efforts to get individ- 
ual classes on-line to planning a 
grand scheme to link the whole 
world together. Topics of continu- 
ing interest include networks at the 
local, regional, and national level: 
interfaces and network services 
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suiuble for children; collaborative 
projects at the national and interna- 
tional level; and network access for 
the handicapped. 

To subscribe, send e-mail to 
kidsphere-reqtiest9tmis.cis.pitt.edu 
wiiJi the command subscribe 
kidsphere firstname lastnanw on 
the first line of the message. Leave 
tlie subjea field blank. 

Middle schools mailing list 
The MIDDLE-L list is a discussion 
forum for anyone who is interested 
in middle schools and middle-level 
education — including administra- 
tors, teachers, school library media 
specialists, and parents. 

To subscribe, send e-mail to 
listserv<&imd.cso. uiuc.edu with the 
command subscnbe middle-! first- 
name lastname on the first line of 
the message. Leave the subiect 
field blank. . 

School library media mailing 
list- The LM.NET list IS a discussion 
forum for the school library media 
cornmunir>'. Conversation topics in- 
clude the latest in school library 
media services, operations, and ac- 
tivities, as well as idea sharinn. 
problem soiving. and announce- 
ments of publications and confer- 
ences. 

To subscribe, send e-mail to 
listsert^^suvm. syr.edu with the 
command subscnbe lm_net first- 
name lastname on the "^irst line of 
the message. (Note the underscore 
in Mm.net. ") Leave the subject field 
blank. 

Consortium for School Net- 
working mailing list. The COS- 
NDISC list is a discussion forum to 
promote the use of the Internet 
and other computer networks as a 

io 



resource for K-12 educators and 
students. Conversation concerns all 
aspects of school nerworking. in- 
cluding announcements and news, 
..'.scussions. and calls for help or 
collaboration. This is a great place 
CO learn from others who are using 
the Internet in schools. 

To subscribe, send e-mail to 
listproc@yukon.cren.org v>;\%\\ the 
command subscribe cosndisc first- 
name lastn.ame on the first line of 
the message. Leave the subject 
field blank. 

High-bandwidth K-12 Inter- 
net access mailing list. The 
Sl;ferk12 list seeks to promote the 
implementation and use of high- 
bandwidth (56k or Tl) Internet 
connections and supercomputing 
resources in the K-12 environment. 
Want a Tl line to your school? Got 
one.' Want to collaborate on pro- 
jects with similarly equipped 
schools and r.uti'^nal research labo- 
ratories that have supercomputing 
resources to spare? Get on this list. 

To subscnbe. send e-mail to 
!istsen'i@sut'm.s)r.edu with the 
command subscnbe superkl2 first- 
name lastname on the first line of 
the message. Leave the subject 
field blank. 

Education Policy Digest mail- 
ing list. The EDPOL-D moderated 
discussion forum from Scholastic, 
Inc., was created for administrators, 
teachers, parents, researchers, poli- 
cymakers, and anyone else inter- ^ 
ested in the present and future of m/jk 
K-12 networking and technology. 
focuses on educational technology 
policy on all levels — feaeral. state, 
and local — without the techno-talk. 

To subscribe, send e-mail to 



dealing ^-ith a large volume or messages chac arc not 
directed at vou personally. 

One aiternarive to mailing lists that does not suffer 
from this limitation is a globally distributed bulletin 
board system called usentt. which more than 4 million 
people use to exchange inform:\tion. opinions, and 
data. USE.VET subdivides discussio.-; topics into more 
than 5.000 "newsgroups" that carry -j total of ~5 
megabvTCs of traffic every day — yet because the mes- 
sages are kept at central sites, they don't clutter up your 
mailbox. 

To read and post messages on USENTr. you u.se a 



newsreader—special software that Mo^s vou to sir- 
quickly througii messages and read onlv'what you 
know will be of interest to you. Vou can even use so- 
called bozo filters to tune out people whose messages 
you're not interested in. 

USENTET carries an entire hierarchy of newsgroups 
devoted to K-12 educators and students, ..vnd with so 
many narrowly defined discussion areas. USENET is a 
great place for students and teachers alike to get mior- 
miation from experts on every imaginjble topic. 

The downside is that some of use.vet s 5.000 news- 
groups concern matters most people— parents m- 



ERIC 



ecipol-d-requestWschoiasttc.com 
with the command subscribe 
edpol-d firstname lastname on the 
first line of the message. Leave the 
subiect field blank. 

Educational technology mail- 
ing list The EDTECH list provides a 
moderated forum to discuss educa- 
tional technology at all grade lev- 
els, including higher educauon. 
Topics include problems in using 
educational technology and how- to 
solve them, new books and anicles, 
course offerings in educational 
technology, notable and not-so- 
notable educational hardware and 
sofr^'ire. educational technology 
conferences, and research proiects. 

To subscnbe. send e-mail to 
lisisen-^msu.bitnct x^Mh the com- 
mand subscnbe edtech firstname 
Uistname on the first line of the 
message. Leave the subiect field 
bianJ<. (.N'oce: This list is also avail- 
able as the newsgroup 
btt.listserv.ediech on L"5EN"HT.) 

Internet news mailing list. 
Whats happening on and about 
the .\'et.' The NET-H.\PPENLNGS list, 
provided bv Inter.MC Iiu'ormation 
Ser\ ices. distributes nev/s and an- 
nouncements about the Internet it- 
self to the network community'. 
This IS not a discuision list. 

To subscrioe. send e-maii to 
listsen-^iis.internic.net with the 
command subscnbe pet- 
happenings firstname lastname on 
the first line of tlie message. Lea\ e 
the subiect field blank. 

Daily Repon Card newslener. 
The Daily Repon Card news ser- 
vice summaries the local, re- 
gional, and national media co%-er- 
age of news stones related to 



education reform and the six na- 
tional education goals. It is pub- 
lished by the Amencan Political 
Nerwork and distributed at no 
charge to a nauona! audience of 
leaders in government, business, 
media, and education. 

To subscribe, send e-mail to 
listservQgwutm.bitnet with the 
comjnand subscribe rptcrd first- 
name lastname on tJie first line of 
the message. Leave the subject 
field blank, 

Edupagc newsletter. Edupage 
is a cwice-weekiy sumjnary of in- 
formation technology news items. 
It is provided without charge as a 
service by EDUCCVl — a consortium 
of leading colleges and universities 
seeking to transform education 
through the use of information 
technology. 

To subscnbe. send e-mail to 
listproc uieducom edit with the 
command subscribe edupage first- 
name lastname on the first" line of 
the message. Leave the subiect 
fieid blank. 

Lnfobits newsletter. Infobits is 
a monthlv electronic news seivice 
tnut provides a summary ol' infor- 
mation technology and instruction 
technology news items. It is dis- 
tributed without charge by the In- 
stitute for .Academic Technology— 
a pannership betw-een the 
L'niveisin.' of .Vorth Carolina at 
Chapel Hill and IBM Corp. 

To subscribe, send e-mail to 
ltstsen-@gibbs.ottMnc.edu with the 
command subscnbe infobits first- 
name lastname on the first line of 
the message. Leave the subiect 
field blank. 

Ala won newsletter. The Ameri- 



can Library .Association's Washing- 
ton Office Newsline is an irregular 
publication that coven; federal pol- 
icy' and legislation on public infor- 
mation access and technology. It is 
available free of charge. 

To subscribe, send e-mail to 
listsen'(iuicim.uic.edu with the 
command subscribe ala-u>o first- 
name lastname on tiie first line of 
the message. Leave tlie subject 
field blank. 

■White House news sum- 
maries. This intemctive e-mail 
newsletter service provides daily 
summaries of White House press 
releases. If an item is of interest, 
you may e-mail a computeri2ed re- 
quest to receive the entire docu- 
ment that has been summarized. 
Provided free of charge by the U.S. 
Depanment of .Agriculoirt: Exten- 
sion Sen'ice. 

To subscribe, send e-mail to 
almanacSesusda.gov with the 
conimand subscribe wh-summary 
on the first line of the message. 
Leave the subiect field blank. 

Radio Free Europe/Radio Lib- 
erty Daily Report. This free 
newsletter service provides a sum- 
mary of the latest news and politi- 
cal developments in Russia. 'Tran- 
scaucasia and Central .Asia, and 
Central and Eastern Europe. It is 
published Monday through Friday 
(except German holidays) by the 
Radio Free Europe.'Radio Liberry 
Research Institute. 

To subscribe, send c-mail to 
listsenmihum.cc.biiffalo.edu with 
the command subscnbe rferl-l first- 
name lastname on the first line of 
the message. Leave the subject 
field blank.— L.K. 

t'i' S' f/jPV AVAlLAb. ; 



eluded — would consider highly inappropriate for chil- 
dren. One of the most popular newsgroups in the "al- 
ternative" hierarchy is devoted solely to digitized cen- 
terfold images, and in others you can find erotica, 
pro-drug sentiments, and other potential hot potatoes. 
For this reason, schools that have opted to offer USENET 
access to swdents invariably exclude a large number of 
newsgroups from the feed. 

Virtual field trips 

Imagine your students reaching out a long electronic 
arm across the Net to connea to disrant computers and 
make use of free resources and information that have 
been made available there for public use. The capabiliry 
to do what is called "interacuve remote host access" is 
by far the Internet's greatest strength. For many, the real 
power of the Net becomes apparent the first rime they 



log on to a computer located on another continent. 

Remote log-in (known as telnet) ajsd file transfer 
(known as FTP, for FUc Transfer Protocoo are the o:|^|^ 
connections the Internet suppons. To use a rcsou^Br 

chough, you first have to know it exists— not an easy 
task when new ones pop up every day, To remedy this 
problem, several network resource discovery tools have 
been developed over the last few years that make fmd- 
ing and using the right resource on the Net much easier. 

The most popular tool is arguably Gopher, which i 
uses menus to deliver information in a user-fnendly 
fashion. Retrieving a file is no longer a nightmare of 
clunky FTP commands— you can just press a button on 
the keyboard. Moreover, Gopher provides a w»y to link 
many related resources that are scattered all over the 
Net and bring them all together in one place. You can 
even search menu items on all known Gopher servers 
on tlie Net to find what you're looking for. 



CURRICULUM PROJECTS ON THE NET 



Tliis spring, tl-jxee intiepid British 
travelers are setting out across 
die Arctic Ocean— -from Siberia 
to Canada via the Nordi Pole— 
bnnging all necessary food and 
supplies with them. .-Vs the mem- 
bers of the .\rctic Drift Stream Ex- 
pedition traverse the 1,400 miles of 
wacer and ice, schoolchildren 
worldwide will be able to follow 
Uieir progress and participate in 
the expedition's environmental 
mission — courtesy of an Internet 
cumculum project. Through the 
magic of global e-mail, children in 
panicipating schools will receive 
progress reports from the expedi- 
tion rnemoers, as well as newspa- 
per anicles and photos in coded 
form. They will also discuss envi- 
ronmental issues raised by the ex- 
pedition. 

The Internet abounds wich pro- 
lects such as Uiis. Dunng U~orld 
AIDS Day '9-4, schools from ail dts- 
mcis in Florida exchanged aware- 
ness messages over the Internet. In 
December, SASA combined satellite 
television and the Internet for a 
mini-senes about robot explorers in 
.Antarctica, organizing interaaive e- 
maU activities for saidents — who 
would send questions to scientists 
they had seen on the program — 
and making teacher guides avail- 
able over the Internet. 

Here is a sampling of ongoing 
projects— many of which have 
been organized and implemented 
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by enthusiastic teachers in con- 
neaed classrooms: 

Academy One is a scries of cur- 
riculum-based educational telecom- 
puting projects sponsored by tlie 
National Public Telccompuung Net- 
work (NTTN). Projects include pro- 
viding saidents with remote access 
to supercomputers; hosung global 
"teleolympics" in which students 
compete in track events in dieir 
own schoolyards, compare results 
on the Net, and give recognition to 
the Lnrernational winners: having 
schools around the world share 
electronic editions of school news- 
papers, chronological accounts of a 
day in a student's life, or data gath- 
ered about local pollution; simu- 
lated space shuttle missions: -key- 
pal" exchanges; compansons of 
holiday customs: and sormet-writ- 
mg contests. Teachers may |om 
cumculum e.-cchanges and other 
educator support proiects. 

Academv One is available 
through .STTN affiliate freenets: 
teinet/reenet-m-a. cwru.edu to con- 
nea to the Cleveland Free-Net. 
Most Academy One proiects can 
also accommodate schools that are 
limited to e-mail. Send e-mail to 
aa005&rjptn.org for information. 

KidlinJc sponsors annual pro- 
jects auned at getting children ages 
10 to 15 involved in a global dia- 
logue. The cunent project. Kids-94, 
runs until .May 7; in preceding 
years, roughiy 10,000 children from 
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50 countries on all continents par- 
ticipated. The dialogue takes the 
form of an exchange of personal . 
presentations and views on the de- 
sired future of the world. To begin, 
children are asked to give informa- 
tion about themselves, what they 
want to be when they grow up, 
how they want the vvorld to be bet- 
ter, and what they can do to make 
this happen. 

To learn about the projeas, send 
e-mail to listserv9vml.nodak.eciu 
with the corrimand subscribe 
kidhnkfirstname lastmme on the 
fir-st line of the message, using your 
own name and leaving the subject 
field blank; you will be added to 
the Kidlink news mailing list. For 
more irLformation. send e-mail to 
ktdlink-tn/o&tml .nodak.edu or 
use the Kidlinlc Gopher server: 
gopher kxds.duq.edu 

Newsday is a multicurricular 
proiect sponsored by the Global 
SchoolNet Foundation m which 
upper elementary tluough high 
school students produce local 
newspapers based on news dis- 
patches from snident correspon- 
dents in all paiticipaung schools. 
Students become news gatherers 
and reponers, editors, layout .ind 
graphics artists, and publishers. 
the end of the project, participant, 
exchange their finished product. 

To join, send e-mail to 
newsdaySbontia.cerf fred.org 
for more information. 



By far the most impressive discoven- tool is the 
World \i"\de Web (WA\-«-. or simply the Web), which 
you can use to surf cyberspace from one intbrmaiion 
resource to another using hypertext and hypermedia 
links across the N'et itself. As you arrive at new loca- 
tions, the most ad\-anced Web interfaces can present in- 
formation from the remote resources using full-color 
graphics — e\'en video and sound. 

At the Woodside School District in Woodside. Calif., 
third through eighth-graders 
use these tools to access in- 
formation on the Internet — 
from computers located in 
their classrooms. 

"This has done incredi- 
ble things for opening the 
world to our students." says 
Theresa A. Baker Ubaker@ 
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World's Youth News 

is a news agency for stu- 
dents sponsored by Free- 
Net Finland. vi'^'N' collects 
and exchanges news writ- 
ten by and for children 
worlciuide. 

To join, send e-mail to 
wvn ^freeuet hut./', for fur- 
ther mformation. 

Ivids-Weather.Net is a 
^eeklv exchanue of 
^cither data among 
•^choob from the Czech 
RepuDlic to Tasmania and 
,'rom Ala,^k:l to Florida. 
The proiect rtins each 
\e.!r from micl-.Ainj'jst to 
kme. and p. open to all 
-•i.aooL'. that ^vl.^il to par- 
ticin.ite. Data .ire com- 
piled weekiv l-)\- stLidents 
-li .\lanzano Dav Scnooi in 
.■\ihuuuerquc. .\..\| . and 
Ji.^tributed lo aii partici- 
pants 

Tu luin. send e-maii to echoS, 
tniiiii.iinin eiiii for more inform- 
ation 

MathAlagic is j K-12 telecom- 
mLinications proiec; designed to 
mut's ate students to use computer 
technology wfule increasing prob- 
lem->ol\ing strategies and commu- 
nications bkilb. Teams pair up over 
the Net to engage in dialogue 
aimed at solving word problems 
posted in four different grade cate- 
gories. 
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mail.barrnet.nei). the district s technology directo: 
They have access to bodies of knowledge that no mc- 
gle teacher can provide, and they are finding out about 
different people and cultures in ways never before 
imagined." 

In Fon Collins. Colo., the entire Poudre-Rl School 
District makes use of these resources. "Students of all 
ages — but primarily seventh though 12th-graders— use 
the system daily," says Greg Redde"r ( reciderS 

colosiate.edii). who pro- 
vides technical suppon and 
instructional help to the 
school district on behalf of 
Colorado State Uni\ersitv. 
"For example, the campaign 
■92 documents availaole via 
Gopher and x.as.a Spacelink 
are very big attractions. 



BEST COPY AVAILABLE 



exhibit at the Library of Congress. To access: gopher marvel.loc.gov 



For iniorm.ition anoLii how to 
loin. send email t(i iiKiii-sen ern, 
/onoii .-iu cmhoton' L'dii with the 
command send ina!hnuiciic_iiifb on 
the first line of the message Vou 
mas' also acces.s information about 
the proiect thiouuh the tollowmg 
Gopher server ^ophvr j'onim 
su anhmnre edu 

I'EARN IS J worldwide K-12 
network of snidents in 20 countries 
on all continents who work to- 
gether on projects that make a 
meaningful difference for the Earth 
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and its people. Subject 
areas include arts, litera- 
ture, social studies, eco- 
nomics, politics, lan- 
guages, environment, and 
science. Students use e- 
mail. on-line conferences, 
and video-telephones to 
communicate. 

To loin. send e-mail to 
eclWcopenfinul.ii;c 
ape orii for more infor- 
mation. 

Global Schooihouse 
Project is funded by the 
National Science Founda- 
tion to connect schools 
and stuclent> nationallv 
and mternationallv using a 
varietv of tools, mckiding 
li\ e \ ideoconferencing 
over the Internet. Schools 
collaborate on research, in 
space exploration, solid 
waste management, alter- 
natiw energv sources, and weather 
and disaster preparedness. (.\lini- 
mum requirements to do videocon- 
ferencing os er the Internet are a 
"ioK or Tl connection. .\lac or PC 
with a video board, standard tele- 
phone connection and speaker- 
phone for audio, and a video cam- 
era; Cornell L"nis'ersir\' s CU-See.\Ie 
videoconferencing sotr^'are is 
used. ) 

To loin. send e-mail to 
^'itzn,cerf net tor more informa- 
tion. — L.K. 



along wich pen pals and connections to foreign Gopher 
servers." 

(For a list of classroom-appropriate Internet re- 
sources, see "Internet Field Trips: Your Road Map co the 
Information Highway," page 67.) 

The talk cfthe Net 

Students can use the Internet for live interaaion, too. 
Internet Relay Chat (IRC) is an application that amounts 
to a global CB network. Users pick a channel or start a 
new one and then "talk" by typing and responding to 
conversational messages that are immediately relayed 
across the network and flashed simultaneously on ter- 
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minals in many different time zones. Imagine an inter- 
nauonal conference call without long-distance charges. 
During and immediately following Califamias Janu^^ 
earthquake, mc was buzzing with information an<^H 
ports of the destruction. 

A lot of the chatting is just gossip — and some of it is 
lewd and even obscene. But several curriculum projects 
have made good use of Internet Relay Chat as a struc- 
tured and supervised activicv' that links together das"^- 
rooms in different countries for exchanges of greetings 
and views. 

A related phenomenon is the multiuser simulation 
environment, which adds simulated activities to the 
conversations. These are on-line role-playing games in 
which a large number of participants interact — using 
typed text — in an environment that has been pro- 
grammed to simulate a fantasy world. Most are- purely 
recreational, and many involve adventure themes spun 
off from the ""Dungeons and Dragons" role-playing 
games or the "Star Trek" television and movie charac- 
ters. These so-called multiuser dungeons (muds) are 
notoriously addictive. 

But simulation environments can have educational 
applications, too: The Massachusetts Institute of Tech- 
nology's Artificial Intelligence Lab runs MicroMUSE. a 
safe K-12 learning environment with an emphasis on 
scientific, cultural, and environmental concerns. The 
kids who use the system get to design some of the vir- 
tual landscapes it contains — one 9-year-old created a 
simulated Yellowstone National Park, complete wigL 
erupting geysers and a wandermg moose. 

What's more, kids learn valuable lessons in civic^^ 
they construa virtual communities on-line, says Micro- 
MUSE's founder Barry Kort (barry® kitdzu.cnidr.org), a 
consulting scientist at Bolt. Beranek, and Newman Labs 
in Cambridge, Mass. 

"Cooperation and collaboration are valued behaviors 
in such communities." Kort says. "I have seen leader- 
ship skills emerge as the participants discovered the re- 
wards of crafting a just society in which ever>'one is 
able to find a worthwhile and constructive role." 

Internet on a shoestring 

So how much does all this cost? The answer: It de- 
pends, but it might be less than you think. Internet ac- 
cess from commercial providers varies in cost according 
CO how sophisticated a connection you want and how 
many users you want to serve. Geographic location is 
another variable — prices tend to be lower in metropoli- 
tan areas, where competition between local access 
providers is stronger. 

The most basic and cost-effective type of Internet 
connection is what's known as dial-up: using a per- 
sonal computer and modem to call and connect to a 
host computer that in turn is conneaed to the Inter 
This type of connection requires the least in tern " 
hardware on the schools end because the PC is nc _ 
tually on the Internet, its just being used as a terminal; 
the Internet host computer is actually doing all the 
work. Even 15-year-old PC dinosaurs like Radio Shacks 
•."RS-80 have gotten a new lease on life this way. 

One dial-up account can seri'e a teacher, an adminis- 
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IS YOUR STATE HERE? 



Education networks 


in the following states provide 


full access to the Internet: 


Arizona 


New Mexico 


California 


New York 


Florida 


North Dakota 


Indiana 


Ohio 


Massachusetts 


Oregon 


Michigan 


Pennsylvania 


Minnesota 


South Carolina 


Missouri 


South Dakota 


Montana 


Texas 


Nebraska 


Virginia 


New Hampshire 



trator, or a classroom full of kids for as little as a flat fee 
of S30 per month, often with no surcharges for connect 
time. And in metropolitan areas, the access provider is 
usually only a local call away. 

To find a commercial dial-up Interne: access 
provider in your area, contaa InterNIC Information Ser- 
vices at in/o&mtemic.net or (800) 444-4345. Or send e- 
mail to info-deli-sewer@netcom.com with the command 



sendpdial in the subiecc field of the message: you wii! 
receive a list of dial-up access providers m the United 
States in return, courtesy of Peter Kaminski. propnetor 
of the Information Deli, an Internet consulting firm. 

In many cases, schools can get dial-up Internet ac- 
cess free or for next to nothing through statewide edu- 
cation networks. According to the Educorp report Net- 
works Now: The 1993 Survey of How States Use 
Telecommunication Networks in Education, full Internet 
access is available through education networks in 21 
states (see box). Most other states either have an educa- 
tion network that is limited to Internet e-mail or are 
planning to implement an education netv,-ork. 

These state education networks cunentlv provide In- 
ternet access to more than 109,000 K-12 users. Typically, 
staff and students with a computer and a modem can 
dial local or 800 numbers to connect to Internet hosts. 
Some state networks provide accounts only to teachers 
and administrators, but others also let students on-line. 

"There s a danger that our society' will become polar- 
ized between those [who] are information rich and 
those [who] are information poor, and I think the state 
has a role to play in preventing this." says Connie Stout 
(.cstout9tenet.edu), who is the director of the Texas Ed- 
ucation Network, or TENET. 

To address the equity question, TENTT provides full 
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Internet access for the nominal fee of S5 a year to more 
than 22.000 teachers, representing nearly every school 
in the state. Teachers may train students, who typically 
share one account per classroom. 

Similarly, the California On-line Resources for Educa- 
tion (CORE) nenvork makes Internet access available to 
more than 12.000 teachers and students in the state. 
Virginia's Public Education Network also dispenses ac- 
counts to both staff and students. 

(For more information about the availability of edu- 
cation networks in your state, contaa your state depan- 
ment. of education or the Consortium for School Net- 
working at info&cosn.org or 202/466-6296. To order a 
copy of the Educorp repon. send an e-mail message to 
d/razier&cedar.cic.net OT call 703/345-1429.) 

In many cases, too, universities will provide free 
dial-up accounts for teachers from local schools: Van- 
derbilt University, University of Kennick-y, University of 
Maryland at College Park. Duquesne University in Pitts- 
burgh, and El Paso Community College all provide such 
outreach programs. 

Another free dial-up access option for students. 



teachers, and administrators is to get accounts o^^ 
local -freenet," provided there's one in the a^H 

Freenets are community-supponed netT\-orking proj«B^ 
that provide free accounts to the public — anyone who 
can connea with a computer and" a modem. Freenets 
typically provide a wealth of commumr.- and local gov- 
ernment information in addition to Internet access. (U" 
you already have Internet access, you can telnet to a 
freenet to establish an account and use its resources.) 

To find out if there's a freenet in your area, conua 
the National Public Telecomputing Network at 
info@nptn.org or (2l6) 247-5800. 

Speed costs money— how fast do you want to go? 

"W'ith a dial-up connection, your schools are driving the 
information highway via remote control: with a direa 
connection, they re right in the middle of Internet traf- 
fic. This has both benefits and drawbacks. 

A direct connection to your schools allows your stu- 
dents to make more powerful use of the Internet, and it 
affords potentially greater control of concent. With a di- 
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rect connection, users may also take advantage of 
friendly, point-and-click graphical interfaces to the In- 
ternet. The disadvantages are higher connection costs, a 
greater need for local technical expertise, and the ne- 
cessiry of more computing horsepower on the school's 
end. 

The biggest cost variable is bandwidth — a measure 
of how fast the data flow through the con.nection. 
Bandwidth determines how many users can share a 
connection and what they can do with it. 

The least expensive option involves using a high- 
speed modem — preferably 14,400 baud, or bits per sec- 
ond — to connect a PC or an entire local-area net^-ork 
of PCs to the Internet using an ordinary telephone line. 
This can be done using one of two similar methods: Se- 
rial Line Internet Protocol (SLIP), commonly used for 
connecting a single PC. or Point-to-Point Protocol (PPP), 
a more sophisticated method better suited to cormect- 
ing local-area networks. Most dial-up access providers 

also offer these types of ^ 

connections. 

The ne:ct step up is a 
leased data line, dedicated 
to carrying the school's 
Internet traffic. Common 
.speeds for dedicated lines 
are 56 KB (56.000 bits per 
second). T) (1.5-4 million 
bits per second), and T3 
(45 million bits per sec- 
ond) — the highest speed 
the Internet currenti\- sup- 
pon.s 

How much bandwidth 
IS actuuliv necessary for 
schoois IS a topic of hot 
debate. Faster connections 
allo^' .1 greater number of 
Uber^ lo do more sophi.sti- 
cated thingb. :>uch as 
\'ideoconr'erencinii. \XM 
man\' artjiie the increased 
cosi cannot be iii.stil'ied in 
ternib of greater learning 
bener'it. 

Putting a school ^ local 
area netw ork > with as 
mar.v a> J^^O PC.si on the 
Internet using a bUP PPP connection can cost as little as 
a tlat tee of SJ50 per month plus a S~50 stanup tee. 
Hidden co.sts include hardware and sofn\are. technical 
suppon. and training. In comparison, a turnkey Tl con- 
nection that includes a leased line, installation, and 2-4- 
hour ner^'ork information and suppon sen ices can ain 
as much a.s S^5.000 per year plu.s line costs. 

To locate a commercial dedicated-line Internet 
provider, contact the InterNIC (see above) or send e- 
mail (no message needed) to dhst&ora.com to recei\e 
an updated list of 38 U.S. providers, counesy of com- 
puter book publisher O'Reilly and .Associates 

In an effon to hold costs down, many school districts 
ha\e tormed pannerships with nearby unnersities or 
government laboratories that have Internet access to 




One thousand yikmg Orbiter Images were processed and combined to produce 
this compe :>ite photo of Mars, courtesy of the U.S. Geological Survey and 
NASA's Jet Propulsion Laboratory. To access: Hp pubinh.ipl.nasa.gov 
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spare and are willing to siphon some of it off for linle j 
or no money. For example, the Florida Institute of 
Technology in .Melbourne provides three local htgl^M^ 
schools with full Internet connections. Similarly, Gettyj^^B 
burg College in Pennsylvania connects Gett\'sburg .\re^^ 
High School via a Tl line and a Sun workstation: the 
Oak Ridge National Laboratories in east Tennessee 
make leased lines available to schools in the area: and 
the Oklahoma Geological Sur\-ey Obscr\'atorv- provides 
a dedicated line to Leonard School, which enrolls 125 
K-8 students in rural Tulsa Count\'. 

Grants and demonstration programs are another way 
to pay for direct Internet connections. Thomas Jefferson 
High School for Science and Technology in Fairfax 
Count\'. Va.. for example, won its connection through 
SuperQuest. a national competition to get access to su- 
percomputing resources. 

Other grants also are available. For example, at press 
time, the U.S. Department of Commerce s National 

Telecommunications and 

Information Administra- 
tion announced a S26 
million matching grant 
program to help school 
d'Stricts and other non- 
profits connect to the In- 
ternet and other net- 
works. Contact the ad- 
ministration at (202) 482- 
2048 or tiiap@iitia .doc^^ 
gov: the application deac^^B 
line IS .May 12. 1994. 

.And as the White 
House ponders sweeping 
changes in telecommuni- 
cations regulations, many 
companies have discov- 
ered the public relations 
value in helping schools 
get Internet connections: 
Before calling off their 
proposed S33 billion 
merger in Februar\-. Bell 
.Atlantic and TCI had an- 
nounced plans to connect 
26.000 elementary and 
secondary schools in 
areas served by the two 
companies. Although plans for that project might 
change as the two companies go their separate ways, 
Pacific Bell has made a similar proposal: to spend SlOO 
million to connect ".400 California schools, libraries, 
and communirv- colleges with digital network lines that 
^ ill allow Internet access and videoconferencing. 

Why Johnny can hack— but not crack 

"j'ou might think the potential for electronic high jin^^B 
would be considerable on the Internet. And in fai^^ 
mischief does occur: In .March, a college student was 
arrested by Secret Service agents for allegedly sending a 
death threat to President Clinton's e-mail address. But 
such incidents aren t common. With proper training. 
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kids generally conduct themselves responsibly — even, 
in many cases, policing each other s on-iine speech and 

• behavior. 
">X'e"ve found that the community- m.oderates itself." 
says Jack Crawford {.Jack®fVchg(e./idonet.org). one of 
the founders of K12Net. a system of on-line confer- 
ences for students and teachers. "I used to lose sleep 
over this stuff, but I don't any more, because it takes 
care of itself. If someone gets out of line. ever>'one else 
will let him have it." 

Roben D. Carlitz (rdc&vms.cis.pitt.edii). a professor 
of physics at the Univeisirv- of Pittsburgh who runs an 
unmoderated Internet mailing list for children, agrees 
that abusive or profane language is kept in check. In 
one incident, a student who 
had sent out an objection- 
able message immediately 
was inundated with repri- 
mands from other students: 
"They sent messages saying. 
Hey. don't >'ou know we re 
gonna lose our netv»-ork ac- 
cess it you do that? '■ Carlitz 
says. 

Incidents of students who 
abuse a school s Internet 
connection to gain illegal ac- 
I cess to other computers on 
! the Net are tew and tar be- 
tween. In the language of 
JB| the .\et. a person who does 
^IIf this is known as a "cracker": 
I in contra.st. a "hacker" is 
; someone u ho is \ er\- adept 
' ^ith computers. Should a 
break-in occur, voli can get 

■ as.sistance t'roin ine Com- 
puter EmerueiKA' Response 
Team ' cenaccn oi-jk based 

■ at Carnegie .Mellon L'niver- 

■ sir\-. 

"It took only a vear for 
'. the first attempt. ' s.iv.s Ron 
' Tenison Uenisnn icalseq. 
j catlin.edii). computer center 
, director at Catlin Gabei 
>chooi. a pri\ate K-12 
\ scnool in Portland. Ore 
, "One ot our student.s C3\e away a pas.sword, and some- 
; one else used the Internet connection to tn' to l:ireak in 
I some other place. Thev were both picked up. ' 
; To prevent attempts at cracking, some schools don t 
j allow staff members and students to access the school s 
j Internet connection from home bv means ot a PC and 
i modem But .^uch restrictions make it harder tor teach- 
I ers to find the time to become tamiliar and comf'onable 
^1 with the .\"et Ar.d as K12Net.-, Crawford savs. "Vou 
^Hkcant be visionan.- about something you don t under- 
^^^stand.' 

j Indeed, training tor both teachers and students is es- 
I sential. school nercvorking e.\perts agree. In a Ph.D. re- 
search scudv on the effects of Internet access for K-12 
I teachers. Florida institute of Technoloav Network .\d- 
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Voyager 2 took this picture of Saturn on July 21. 1981. when the 
spacecraft was 21 million miles from the planet. Courtesy of NASA's 
Jet Propulsion Laboratory. To access; ftp pubinfo.jpl.nasa.gov 



mmistrator Mike Gallo {galioSzeno.fit.edui found 
teachers lequire ongoing internet training, technical 
suppon. home Internet access, and tmie to learn and 
incorporate the Internet into their classes. 

No couch potatoes 

Why Internet? Why not cable T\? Perhaps because the 
In'.ernet obliterates the traditional mass media distinc- 
tions betvv-een producers and consumers of int'ormation. 
Anyone can provide information or a sen-ice to the In- 
ternet communin.- — no marketmg research committee 
gets to decide who or what. .-VJl it takes is a connection 
and a computer: even inexpensive desktop PCs and 

Macs can be set up as Go- 
pher servers accessible to 
am'one am-vv'here on the In- 
ternet. 

It's this essential r^'o-wav 
flow of information that sets 
the Internet apart — as a 
model for the information 
superhighwav — from the 
passi\'e consumerism of 500 
cable T\' channels. Even 
proprietary computer net- 
works like CoinpuSef e and 
America Online are de.signed 
primarily to deliver canned 
products to cciSnsuiners for a 
profit. 

Students in the Stark 
County School District in 
Canton. Ohio, know this 
well Their StarkNet Gopher 
sen'er not only allows them 
and their teachers to get to 
.sources of information anv- 
where on the Internet, it also 
provides a means for them 
t^i make their work — crc- 
atue writinu. lesson phin.s. 
computer art and graphics, 
and sound tiles — available to 
other Internet users world- 
wide 

In the same way. the 
Columbia i.Mo.) Public 
>chool> make .schocil hoard information, school lunch 
menu.-,, and information about .school athletic and fine 
arts events available on-line through the Gopher sen'er 
thev share with the City of Columbia, a local library-, 
and the L'niversiP,- of .Mi.ssouri-Columbia — providing in- 
lormation to the local comniunitv and the wodd in one 
lell s\\rH)p 

In lanuan-. the Clinton .Administration proposed to 
connect even' cla.Sixooin. librarv. hospital, and clinic to 
the planned National Information Infrastructure fof 
which the Internet is today's tangible realitv) by the 
\ ear 20OO. 

But why wait? The world already is a global village, 
and the Internet can make your students its citizens 
todaw 33 
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A comprehensive list of Internet travel destinations 
would fill a book, so we're presenting here only a 
sampling of interactive on-line resources of interest 
to educators and students. All resources on this list 
were available at press time, but keep in mind that 
services might change qr disappear, and that host 
computers rnight be down temporarily. 

To use the free resources on this list, you need ac- 
cess to a computer on the Internet that allows you to 
mn the programs called telnet, Gopher, and ftp. (See 
the main article for a discussion about finding an In- 
ternet access provider.) Internet interfaces van- widely, 
yet these basic access methods are the Internet's com- 
mon denominators. Instructions for accessing the re- 
sources are shown the way they would be cv'ped at a 
Unix prompt: the name of the program followed by 
the name of the host computer you are accessing. ' 
(L'rux is the most conunon operating system on com- 
puters connected to the Internet.) Other interfaces 
might require clicking on a program icon and entering 
the host name. 

Here are some brief tips on using the programs: 
Telnet connects you to a remote host computer as 
a terminal to run all kinds of programs. (If you don't 
have access to the World Wide Web or Internet Relay 
Chat on your local system, you can also use telnet to 
connect to public clients for these applicauons.) To 
terminate the connection prematurely, hit Or/-/ and 
then t\-pe qiat. 

Gopher connects you to a menu-based information 
sen-er rurmmg on a remote ho.st computer. You can 
read and search for infornution and save files vou ve 
located. Use the up and down arrows to move the 
cursor, the right arrow to select a menu item, and the 
le.-^t arrow- to retrace your steps. Menu items ending 
With -■" are directories, and those ending with "<"> ' 
are searchabie. 

FTP allows vou to retneve files from a remote host 
computer. At the log-in prompt, type anonymoLLS. At 
the password prompt. t\-pe your full e-mail' address. 
To list riles. c>-pe dir. In a director^' listing, subdirecto- 
ries are distinguished from files by a "d" at tne bec:in- 
nmg of each entr^-. To change to a subdirec.on-. rvpe 
cd <direc:o>y name>. (.Names of directories anc .'iieb 
are case-sensitive. For e.xample, •ReadMe.TrvT" ana 
■readme.Kt' are not the same file.) In mo.st cases, 
publiclv available files reside m a directors- called 
■ pub. " To move up one level m the direcion- struc- 
ture. c>-pe cdup. If the file you want to reuneve ;s a 
sofr^-are program or a graphic image file, t\-pe Oman: 
if it IS a text file. t\'pe ascii (this is tne aer'auit). Then.' 
to reu-ie\'e the file, tvpe gel <filename>. Tvpe auit to 
terminate the connection. If you d rather not have to 
use these clunkv FTP commands, check out Colorado 
SuperNets Gopher server which allows vou to use its 
menu-based interface to make FTP connections to vir- 
tually any host computer you specih-. To access Col- 
orado SuperNet: gopher teai.an.net 
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Now, using these programs, here's a selea list (in 
no particular order) of where you can go on the Inter- 
net and what'll you'll find when you get there. Bon 
voyage! 

U.S. DcpL of Education 

gopher gopher.ed.gov 

Education research and statistics, funding opponu- 
nities. educational software, and Lnfomiauon about the 
department and its programs. 

EducatiOTifll Resom-ces Information Center 
(ERiC) 

telnet sklib.iisask.ca Gog-in: sonia) 
gopher erxcir.syr.edu 

The University of Saskatchewan allows Internet ac- 
cess to the searchable ERIC Current Index to Journals 
in Education and Resources in Education data base 
with records from 1983 to the present. The .Ask£RIC 
Gopher provides information guides, searchable ERIC 
digests, listserv archives, education conference calen- 
dars, and more. (You may also send requests for infor- 
mation by e-mail to askenc@ericir.syr.edu) 

Library of Congress 

gopher marvel.loc.gov 

Library of Congress card catalog, data base of 
pending and approved federal legislation. Supreme 
Court njlings, and on-line exhibits conuining te.xt and 
images— Vatican Libran,-. Dead Sea Scrolls, Russian 
.•\rchives. and 1492. Many additional federal and inter- 
national .'•esource.s. 

Federal government information 

gopher ace.esiisda.gov 

gopher esiisda.gov 

Public access to government information, including 
the Health Secunt\' .\ct of 1993. National Infomnation 
Infrastructure documents. North .American Free Trade 
Agreement. General Agreement on Tariffs and Trade. 
National Performance Review, White House informa- 
tion. U.S. Congress information including phone and 
fx\ numbers, 1995 proposed U.S. federal budget. Fed- 
eral Emergencv- .Management Adminisu^tion. disaster 
relief information about the 1993 floods and the 1994 
N'onhridge. Calif., earthquake, and more. Service pro- 
N ided br the U.S. Department of Agnculture Extension 
Ser>.'ice. 

U.S. Congress 

gopher gopher.senate.gov 

gopher gopherhouse.gov 

Information about the U.S. Congress. U.S. senators 
and representatives, and commiaees. (These sites are 
new, and information is still being added.) 

FedWorid 

telnet fedworld.doc.gov 

Access to more than 100 government data bases 
and computer bulletin boards and many sources of 
federal information. 

Grants information 

gopher bongo.cc.utexas.edu 

Compilation of information about sources of fund- 
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ing. Includes searchable foundations data base, che 
Foundation Center, deadlines by ag«nc\'. Catalog of 
Federal Domestic Assistance, Federal Information Ex- 
change. National Institutes of Health, National Science 
Foundation, and more. Provided by the University of 
Texas at Austin. (Look in the World directory, then in 
Grana and Funding.) 

NASA Spacdink 

telnet spacelink.msfc.nasa.gov 

iMarshall Space Flight Center computer bulletin 
board for teachers and students. Provides information 
about NASA and space flight, shuttle schedules, space 
images, and more. Users may leave questions for 
NASA scientists. 

NASA space images and info 

gopher bozo.lpl.anzona.edu 

ftp explorer.arc.nasa.gov 

ftp pubinfo.jpl.nasa.gov 

Space images from current and historical missions, 
animations, daily NASA news, mission information, 
curriculum materials, and education resources. 

Smithsonian photos 

ftp pbotol.si.edu 

A variety of Smithsonian photographs made avail- 
able as elearonic image files. Categories include air 
and space, art, people and places, science and nature, 
and technology and history. Provided by the Smidiso- 
nian Institution's Office of Printing and Photographic 
Ser\-ices in Washington. D.C. 

NewTon (Argonnc National Laboratory) 

telnet newton.dep.anl.gov 

U.S. Department of Energy computer bulletin 
board for teachers and students. "Ask a Scienust ' ser- 
vice allows students and teachers to leave questions 
for scienusts. .Also features news about Argonne s ed- 
ucational and scienulk programs: ideas for classroom 
demonsu^iuons. acuvitics. and field trips; dLscussions 
with teachers and scienusts: calendar of events; publi- 
cations; and more. 

Space.VIet 

telnet spacemetphast. umass.edu 

Computer bulletm board for teachers and students 
interested in space, science, teaching, and related 
subiects. Includes a data base of space imbrmation 
and on-iine access to i'SA Today. 

Classroom Earth 

teinet clcissroom_earth.ciesin.org 2070 (include 
pon number) 

Environmental education bulletin board for educa- 
tors and students that provides environmental imbr- 
mation. resources, and conferencing. 

EcoGophcr 

gopher ecosys.drdr.Lnrgima.edu 

Environmental resources, informauon, and news. 
Includes imbrmation about environmental organiza- 
tions, proiea ideas, and an environmental libran/. 

Global environmental information 

gopher tnfoserver.ctesin.org 

Environmental Internet Catalog contains weather 
and meteorology data, including current weathe/ fore- 
casts and current weather satellite images, as well as 
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movies and images of the East Coast blizzard of 1993, 
the 1993 floods, hurricanes Andrew and Hugo, and 
software to play the movies on Macs and PCs. Many 
other resources. Provided by the Consortium for Uuer^^ 
ruuonal Earth Science Informauon Nerwork. 
Weathctr forecasts 

telnet donmtmiui.spri.umich.edu 3000 (include port 
number) 

U.S. weather forecasts and climate data, cun-ent 
weather observations, ski condidons. long-range fore- 
casts, earthquake reports, hurricane advisories, inter- 
national weather data, and more. Provided by the 
University, of Michigan Weather Underground. 

Weather satellite images 

gopher tvx.atmQS.uiuc.edu 

gopher gopher.ssec .tvisc.edu 

Meteorological satellite images and weather maps, 
updated many times dailv. 

MicroMUSE 

telnet michael.ai.mit.edu 

K-12 multiuser system in which kids construa sim- 
ulated learning environments in which to interact. 
Emphasis is on sciendfic, cultural, and environmental 
concerns. Provided by the Massachusetts Institute of 
Technology's Artificial Intelligence Lab. 

Disabilities information 

gopher.ucla.edu 4334 (include pon number) 

Includes full text of the .Americans widi DisabQities 
.\ct. related information, and links to other disabilit>' ^tj^ 
Gopher servers, including Deaf Gopher. From the ' 
UCLA Disabilities and Computing Program. 

C-SPAN 

gopher c-span.org 

Imbnmation about the C-SPAN in the Classroom 
program, including program schedules and ways to 
use C-SPAN programming in the curriculum. 

California Dept. of Education 

gophergoldmine.cde.ca.gov 

Information about school finance, curriculum, spe- 
cial education, chaner schools, legislaUon, technology 
plannmg, and more. 

C-ilifornia legislative information 

gopher gopher.sen . ca .gov 

Extensive information about California state senate 
and sute assembly legislation and legislators. 
California emergency information 
telnet 134.186.127.1 5501 (include port number) 
Disaster informadon and news, provided by the 
California governor s office of emergency services. 
State of Texas information 
telnet window.texas.gov 

.N'ews and infonmation about Texas state govern- 
ment, economic data, state and federal grants, and 
links to state computer bulletin boards. Provided by 
the Te.xas Comptroller of Public Accounts. 

Library card catalogs 

telnet pac. carl, org 

telnet melvyl.ucop.edu 

telnet nyplgate.nypl.org (log-in: nypl) 

Access to library card catalogs of public libraries 
nationwide: the Colorado Alliance of Research U- 
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braries; the University of California campus libraries; 
and the New York public libraries. 

Teacher education Gopher 

gopher state, mrginia.edu 

Discussion groups, teaching modules, research, 
electronic publications, and software archives related 
to teacher education. Established by the Society for 
Technology and Teacher Education, University of Vir- 
ginia, and University of Houston to use the Internet to 
benefit teacher education programs around the world. 

Academic Position Network 

gopher wcni. cis.umn.edu 11111 (include pon 
number) 

On-line position announcement service based at 
the University of Minnesota. 
Includes faculty, administra- 
tion, staff, graduate assis- 
tants, and fellowship posi- 
tions, searchable by state or 
the entire United States. 

On-iine Career Center 

gopher gopher msen.com 

On-line job bank includes 
announcements in all profes- 
sions — including positions 
for superintendents, princi- 
pals, and teachers. 

Chronicle of Higher Ed- 
ucation 

gopher chronicle.ment.edu 

Brief abstractf of news 
from the Chronicle, includ- 
ing job announcements. 

Corisonium for School 
Networlung (CoSN) 

gopher cosn.org 

Information about CoSX; 
.National Center for Technology 
Planning, a clearinghouse of 
school district technology- 
plans; other information related to K-12 nera-orking. 

NYSERNet Empire Internet Schoolhoujje 

gopher riysernet.org 

K-12 collection includes Internet project invitations, 
references and resources, career and guidance office 
with on-line admissions sen.-ice for .\ew York state 
colleges, grants information center, school reform and 
technology planning center. CNN Newsroom class- 
room guides, links to other school systems, and sub- 
)ect-oriented information. 

K-12 student Gopher 

gopher nwoca 7.nu oca.ohio gov 

Suitable K-12 Internet resources without links to in- 
appropriate sources of information. Federal govern- 
ment resources include Catalog of Federal Domestic 
.Assistance. Clinton s Health Care Plan. Supreme Coun 
Rulings. U.S. State Dept. travel advisories, and CIa 
World Factbook. 

Florida Tech education Gopher 

gopher sci-ed. fit.edu 

Education resources by subject area, mcluding 
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space images from NASA, reference desk with NXeb- 
ster's Dictionary and Roget s Thesaums, U.S. tele- 
phone area code and zipcode finders, world area 
codes, census infomution, geographic name server, li- 
braries, and more. 

Blacksbtirg Electronic Village 
gopher morse.cns.tJt.edu 
Electronic Schoolhouse with K-12 education re- 
sources, including information and links to sources of 
information arranged by subjea area. 
Armadillo middle school Gopher 
gopher chico.rice.edu ii 70 (include port number) 
Collection of K-12 Internet Acceptable Use Policies 
and iiiformation about Texas naairal and cultural his- 
tory. Created by teachers 
and students in the Hous- 
ton School Distnct. 
Canada's SchoolNet 
gopher emest. 
carleton.ca 4i9 (include 
port number) 

Collection of K-12 offer- 
ings for Canadian schools. 

Schools you can visit 
on the Internet 

gopher spares. sparcc. 
ohio.gov 

gopher bigcat.missouh. 
edu 

gopher bvsd.kl2.co.us 
gopher tuania.ckp.edu 
gopher lobo.rmhs. 
colorado.edu 

gopher 
gopher.prs.kl2.nj.iis 
gopher wealaka. 
okgeosnri'eyl .gov 
gopher copermcus.bbn.com 
Stark County- School Dis- 
trict. Canton, Ohio; Columbia 
(Mo.) Public Schools; Boulder Valley (Colo.) School 
Distnct; Pittsburgh Public Schools; Poudre-Rl School 
District. Ft. Collins. Colo.; Princeton Regional School 
District; Leonard School. Tulsa County. Okla.; and the 
National School Network Testbed. a project of Bolt, 
Beranek. and Newman. Inc. 

State education networks you can visit 
gopher gopher.tenet.edu 

telnet vdoe386.vakl2ed.edu (log-in and password; 
guest) 

telnet eis.calstate.edu (log in; ctp) 
telnet psiipen.psu.edu (user name; TX) 
gopher informns.kl2.mn.us 
telnet kl2.ucs.umass.edu (log-in; guest) 
telnet bigsky.btgsky.dillon.mt.us (log in; bbs) 
telnet sendit.nodak.edu (log in; bbs; password; 
sendit2me) 

telnet gcedunet.peachnel.edu 

Te.xas Education Network; Virginia Public Educa- 
tion Network: California On-line Resources for Educa- 
tion; Pennsylvania Department of Education Teacher 
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Pages; Internet for Minnesoia Schools (formerly TIES- 
neu; University of Massachusetts K-12 Info. System: 
Big Sky Telegraph. Monuna; SENDIT, North Dakota; 
and GC Edunet. Georgia, 

United Nations 

gophergopher.undp.org 

Information about the U,N. and its agencies, cur- 
rent news and press releases, and General Assembly 
and Security Council resolutions, 

World Bank 

gopher ftp.worldbank.org 

Public ir:Jfonnation service containing searchable 
documents and publications about World Bank activi- 
ties in many countries. 

World Healtli Organization 

gopher gopher.who.ch 

Press releases, and information about influenza, di- 
abetes, and AIDS. Located in Switzerland. 
Ex-USSR data base 

telnet ukartaix.cc.ukans.edu (log-in: e::-ussr) 
Information about former republics of the Soviet 
Union, including lists of top officials from Russia, 
Uzbekistan, Turkmenistan, Tajikistan, Tatarstan, Kaza- 
khstan, Belarus, and Kyrgyzstan; e-mail addresses for 
a wide variety of instinjtions and organizations in the 
former l'SSR. including several K-12 schools;- and dis- 
cussions. Web interface. 

Russia-America information 
telnet solar.rtd.utk.edu (log-in: friends) 
"Friends and Partners" service, joindy developed by 
citizens of Russia and the United States] serves as a 
repository for information about the two countries. 
Contains much useful K-12 information. Web interface. 
Riissian Freenet 

telnet izhmark.udmurtia.su (log-in and password: 
guest) 

Talk to Intemauts in Russia. 
University of Zagreb, Croatia 

gopher diana.::ems. etf.hr 

News reports from Saraievo and Bosnia, dailv p,-ess 
bulletins from the Serb-Croat conflict, press reieas^.'s 
from the Croatian Foreign Ministn-, and U.S. Embassy 
daiiv bulletins. (Slow connection.) 

Israel and Jewish information 

gopher israel-info.gov.il 

gopher Jerusalem I . datasrv.co . il 

gopher israel.nysemet.org 71 (include port number) 

Imormation about Israel and Arab-Israeli relations, 
including maps and pictures, provided bv the .Ministry 
of Foreign Affairs in Jemsalem: electronic Jewish li- 
bran,', contaming Holocaust archives and histoncal 
documents, provided by the Jerusalem One .Network; 
Jewish networking information, including Holocaust 
information and pictures, provided bv the New York- 
Israel Proiect. 

National University of Singapore 

gopher Solomon. technet.sg 

News and information about Singapore and the 
British Council. 

French-speaking Gopher 

gopher gopher.jussteu.fr 2 2 
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Links to French-speaking gopher se.'-.-ers across the 
world. On-line subway navigator lets sou find a rou^^ 
in the subways of Lille, Lyon, Paris, and Munich in 
ther French or English. 

Japan Gopher 

gophergan.ncc.go.jp 

Information about the culture, diplomacy, econ- 
omy, events, food, geography, government', historv, 
society, and universities of Japan—from the Japanese 
perspective. Provided by the National Cancer Center 
in Tokyo, 

European Gopher servers 

gopher gopber.su net.se 

Swedish gopher provides links to other gopher 
servers in European countnes. 

Wellington, New Zealand City Council 

gopher gopher, wcc.govt. nz 

Information about New Zealand and the town of 
Wellington. 

World Wide Web demo 

telnet ukanaix.cc.ukans.edu (log-in: www) 

Open Web client with text-based intert'ace for In- 
ternet users who do not have Web access on their 
local systems. Use up and down arrows to move be- 
tween hypertext links, right arrow to activate a link, 
and left arrow to retrace your steps. You are i.ot lim- 
ited to the links that are shown; to create new hyper- 
text links, hit g and enter a new Uniform Resource 
Locator name. You mav wish to try the following u^flj^ 
ful URLs: 

bttp://info.cem.ch/hypenext'DataSources/ 
Yanoff.btml 

http://www.cen.uiuc.edii/~jj9544/index.html 
http://gcilaxy.einet.net/gopher/gopher.html 
Internet Relay Chat demo 

telnet ircclient.itc.umvie.ac. at 5563 (include port 
number) 

Open IRC telnet client in Vienna, Austria, for Inter- 
net users who do not have IRC access on their local 
systems but want to try it out. Limited to 15 users at a 
time, so use spanngly. When you log in, you wQl be 
prompted for a nickname to identify you to other 
users on-line. Commands begin with a slash: Use /list 
to see a listing of all available chat channels, use /jom 
=^ameof-channel to loin a channel, and /quit to dis- 
connect. Anythmg else you t>pe on the command line 
will be broadcast. (Connection may be slow.) 

Internet information 

gopher xntemic.net 

Information, registration, and directory services for 
the Internet community. Provided by InterNlC Infor- 
mation Services as a service of the iNational Science 
Foundation. 

Internet training materials 

gopher trainmat.ncl.ac.uk 

A collection of network training materials and inf| 
mation. 

Internet trainers and consultants 

gopher gopher.fonorola.net 
A directory of network trainers and consultants. 
Look under the Internet Business Journal. — l.k. 



Reprinted with permission from Phi Delta Kappa n. 
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'The agendas of active 
learning, technology, and 
resrrucmring — each a 
powerful vehicle for changing 
learning and teaching in 
schools — need to be pursued 
concurrently to be maximally 
effective, Ms. Sheingold 
maintains. 



By Kar£n Sheingold 

THE SUCCESSFUL trans- 
formation of snidcnt learn- 
ing in the Nineties will re- 
quire the bringing together of 
three agendas of reform: an 
emerging consensus about learning and 
teaching, a movement toward well-inte- 
grated uses of technology, and the push 
for restructuring. Each agenda alone 
presents possibilities for a very power- 
ful redesign of education. Ycf none has 
rcaJiicd - or is likely to realize - its 
full potential in the absence of the other 
two. 

KAREN SHEINGOLD is a director in the 
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THE THREE AGENDAS ARE BEGINNING TO COME TOGETHER. 



In the past, approaches that view stu- 
dents as active learners and that aim to 
help students understand academic con- 
tent and be able to think were seen is im- 
portant for only selected groups of stu- 
dents.) Today, these goals and ap- 
proaches are urged as priorities for all 
students. The consensus emerging about 
these ambitious learning goals and meth- 
ods ~ supported by a body of research 
on how people learn - both demands and 
makes credible a broader commitment to 
this approach than has thus far been at- 
tempted. 

Similarly, past technologies have been 
promoted as "the answer" for educa- 
lion.2 Today, these views are generally 
tempered by an understanding that it is 
not the features of the technology alone, 
but rather the ways in which those fea- 
tures are used in human environments, 
that shape its impact. At the same time, 
the technology itself has changed. To- 
day's computer and video tcciinologies 
are more powerful and versatile than the 
technologies that preceded them and are 
much more widely available in schools 
tlian were earlier teclmologies. More- 



over, tiicit pervasiveness in the world 
of adult work has given them a new 
legitimacy in school, and a growing cadre 
of teachers is learning how to use them 
well. 

Indeed, reforms of many kinds have 
continually cycled through American cd- 
ucation.J For example, recent reforms 
have called for "injections" of new kinds 
of curricula and teaching methods or for 
more stringent adherence to standards. 
Yet proponents of restrucmring argue 
that, unless the system itself changes in 
fundamental and thoroughgoing ways, no 
reforms can be successfiil in the long nm. 
Restructuring provides a framework for 
changing the system as a whole, thus 
creating an environment within which 
particular refotios can be carritd out suc- 
cessfully. 

Below, I further defme these three 
agendas, lay out the opportunities and 
challenges each presents, and discuss 
how advancing each requires advancing 
the otlier two. I also describe some of the 
places where these agendas are beginning 
to come together and offer some recom- 
mendations about how the process might 
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be speeded. Because of space limiufllQF 
I have neglected many relevant issues 
(e.g., assessment, accountability, incen- 
tives, and the uses of technology to pro- 
mote restructuring independent of snident 
learning). However, some of these con- 
siderations are discussed in the otlier two 
articles in this special section. 



CONSENSUS ON LEAJRMNG: 
THE OPPORTUNITY 

Educators and policy makers nation- 
wide recognize the critical need for stu- 
dents to learn how to think, to imderstand 
concepts and ideas, to apply what they 
learn, and to be able to pose questions 
and solve problems. Such goals, once 
pursued oiily in our best public and in- 
dependent schools, are now deemed man- 
datory for all U.S. children. These goals 
represent standards that are not simply 
higher than current ones but qualitative- 
ly different. We are not seeking more of 
the same; we are pursuing much more 

if^u- 

The realization that approaches to tc^^ 
ing and learning must be fundamentally 
altered comes from many quarters. Tlie 
recent report of tlie National Governors' 
Association emphasizes that students must 
learn to use their minds well in school 
and points out that radical changes are 
required to overhaul the school curricu- 
lum. Textbooks and curriculum materi- 
als, the report points out, "focus largely 
on the mastery of discrete, low-level skills 
and isolated facts, and deny opportuni- 
ties for snidents to master subject matter 
in depth, learn more complex problem- 
solving skiUs, or apply the skills they do 
learn."* Similarly, those who are work- 
ing on 3 comprehensive redesign of school 
curricula, those who analyze how students 
are doing in particular subjects, and those 
who conduct national assessments have 
all come to similar conclusions about wtiat 
our snidents ought to be learning and about 
the changes that must occur in how stu- 
dents learn. > 

As educators and policy makers stress 
the urgency of pursuing these new jH|^ 
for snjdent accomplishment, ihey 
acknowledge that the goals rest 



complex and rigorous standards of j 
demic accomplishment. 



quite different model of what teaching 
and learning should be about,* Effective 
ieaming hinges on the active engage- 
ment of students in constructing their 
own icDOwledge and uodentanding, Such 
learning is not a solitaiy process; it oc- 
curs through interaction with and support 
from the world of people and objects and 
through the use of technologies of many 
kinds. In this model of learning, teach- 
ing involves less tellirig and more sup- 
porting, facilitanng, and coaching of soi'- 
dents. And learning itself becomes not 
the acquisition of a stable body of facts 
and truths, but rather a dynamic process 
of understanding knowlwige and its hu- 
man creation. 

This set of assumptions goes by a va- 
riety of labels, among them snuUni- 
centered and constructivist. I will refer 
to this approach as active leaming/adven- 
mrous teaching, to acknowledge from the 
beginning that both learning and teach- 
ing are under revision.' 



WHAT DOES IT TAKE? 

What would it mean to create cla::s- 
rooms in which the goals of active learn- 
ing/adventurous teaching arc seriously 
pursued? Much research in recent dec- 
ades has informed us about the kinds of 
classroom circumstances that help stu- 
dents to develop a deep understanding of 
academic content.' Students should en- 
gage in complex tasks - such as conduct- 
ing a science experiment, composing a 
poem, or analyzing the causes of eco- 
nomic decline Ln their local community 
— that enable them to participate in the 
niany processes that make up LnteUecru- 
al accomplishments. By and large, tasks 
should not have one right answer, and 
problems should not have only one route 
to a solution. To the greatest extent pos- 
sible, students should engage in work that 
has an understandable, even compeUing, 
purpose. Authcnuc and legitimate work, 
work that has real cooiiecuon to the world 
outside school, is likely to be engaging 
and memorable precisely because it does 
niancr. 

Moreover, because students come to 
school with tnarkcdJy different back- 
grounds, interests, and skills, learning 
must be individu-ilizcd much more than 
the typical format of whole-group lessons 
will allow. This doesn't imply that stu- 



dents should spend all tlwir time learn- 
ing alone. To the contrary, snaaU-grcup 
aiid collaborative learning can be effec- 
tive methods for accommodadng and ad- 
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dressing differences in smdenis* under- 
standing and skills, as well as for involv- 
ing them in complex and challenging 
tasks. However, the locksiep approach to 
learning that is common in most schools 
(i.e., everyone in the same grade learn- 
ing the same thing, at the same time, and 
in the same way) will fail for many stu- 
dents. Schools must find w.iys of diag- 
nosing smdcnts' strengths and weaknesses 
and must devise programs that build on 
students' strengths, allow them to pursue 
exjstuig interests and to cultivate new 
ones, and enable them to get help when 
they need it. 

In addition, classrooms will have to be- 
come places where all students can be 
deeply engaged in learning subject mat- 
ter. Learning to think and learning con- 
tent arc integrally related. Only through 
serious involvement witli content can 
students be challenged to reason, ques- 
tion, integrate information from different 
sources, and devise their own interpre- 
tations. At the same time, such "higher- 
order' activities help students to under- 
stand and remember information and 
idc'is. 



THE CHALLENGE 

The cluJlengc presented by pursuing 
these kinds of goals and approaches is 
profound. Historically, such approaches 
have proved most difficult to implement 
and have succewled only at the nurgins 
of the education establishment. 

Creating schools in which students are 
engaged in learning and axe learoing to 
VS6 their minds well means as^g teach- 
ers to do something that is very bard to 
do. It requires them both to give up long- 
held beliefs about teacliing »nd learning 
and to devise instruction that embodies 
the new goals and approaches. Indeed, 
as David Cohen eloquently argues, wc 
know little about the instructional impii- 
cations of the view of learruiig dut per- 
vades - iiLplicidy if not always explicit- 
ly - current reform efforts.* Cohen's 
term, advennirous teaching, appropriate- 
ly conveys what such teaching involves, 
as well as what is entailed in becoming 
such a teacher. 

Hiis appncach also lequines that schools 
and teachers laake very hard choices 
about curriculum. If students are to be 
held accountable for understanding (not 
just memorizing), for applying knowl- 
edge (not just reciting it), for demonstrai- 
ing their understanding through carrying 
out complex projects, and for doing their 
own research, then they must vcnuirc 
more deeply into a carefttlly chosen set 
of topics or concepts. Teachers and oth- 
ers will have to decide what curricular 
material deserves such focused effort - 
and what can be ignored. 

Similarly, if the active learning/adven- 
turous teaching approach is taken seri- 
ously, many orgaiuzational features of 
schools must be questione<l. For exam- 
ple, 40-rainutc periods arc too short to 
do justice to the kind of work students 
will be expected to do, and some of the 
information resources that students wiU 
need for their work may not be found 
within the school but will instead be 
available in the larger commimity or 
through telecommunications networks. 

Clearly, there is no single way to cm- 
body these assumptions, approaches, and 
goals in a functioning school. There aje 
teachers, principals, and ireform groups 
(e.g., die Coalition of Essential Schools) 
akcady taking this task seriously. But the 
field is genuinely open for experimenta- 
tion, discovery, and creation. Indeed, the 



possibility of success hinges on such 
opemiess. 



NEED rOR RESTRUCTURING 
AND TECHNOUWY 

What is required to advance such an 
ambitious agenda ia the nation's schools? 
First, there wvst be a wide^read public 
conunitmcnt from policy makers and 
educational leaders. More iinporunt thaa 
public statements and documents, how- 
ever, is real commjfnient to creating the 
kind of school envixonnMnts that will 
support innovations. (Jane David dis- 
cusses such a school environment in her 
article in this special section.) In an in- 
novative school, people are encouraged 
to take risks, to learn firoto one another 
(and from those outside the system), to 
work hard at changes that (whether tJiey 
succeed or fail) can ifl/orm future plans 
and designs. The commitment to creat- 
ing this kind of school environment is in- 
herent in restructuring as it is currently 
defined. However, because acdve learn- 
ing and adventurous teaching are so dif- 
ficult to institute, schools and teachers 
will need to have available to them and 
make well-integi-atcd use of any technol- 
ogies that can help support and advance 
this agenda. 



WEIX-INTEGRATED USE OF 
TECHNOLOGY: TSE OPK)RTUNrrY 

While future technologies offer almost 
uoimaginablc possibilities to education, 
even those tliat are currently available 
have significant potential for supporting 
active learning and adventurous leadiing. 
For example, computer software tools, 
such as word processors and graphing 
programs, can help organize and smic- 
ture coraplcx tasks for swdents. Video 
and videodisc technologies can provide 
visual examples of real- world phenome- 
na, events, and stories that students can 
use for problem-ftnding and problem- 
solving activities. Computer networking 
and satellite communications tccluiolo- 
gies can help promote local and long- 
distance collaboration and communica- 
tion among smdents and teachen: and can 
help diem become part of the larger 
world of scholars and scientists. Witlun 
classrooms and through networks, stu- 
dents can create and have access to data- 
bases that can enhance their research. 



Multimedia technologies can provide 
much richer sets of materials for Icara- 
iug than are typically available in class- 
rooms or school libraries today. These 
can contribute significantly to students' 
exploration and research. The produc- 
tion capabilities of computers and video 
cameras enable students to create attnc- 
tive, professional-looking products of their 
own design, which can easily be shared 
or revised. In addition, the public nature 
of computer work in dassnwms can help 
foster collaboration, discussion, and re- 
flection. Some kinds of computer software 
can help students monitor and manipu- 
late their own thought processes as well 
as demonstrate concepts that prove hard 
to grasp (e.g., what i median is). Other 
software allows students to simulate coai' 
plex scientific, economic, or historical 
events and phenomena, thus exploring the 
variables and reladonships that con^tute 
these phenoijaena. 

All of dicse uses can conuribute to the 
kinds of classrooms we envision. Taken 
togedier, they can provide a resource-rich 
environment for our resource-poor and 
often crowded classrooms. 

Some schools in this countrj' have 
adopted these and other creative uses of 
technology that support students' engage- 
ment, active learning, and thinking. 
There are an increasing number of re- 
ports from the field about good projects, 
excited teachers and students, and etc- 
ative uses of technology. Educational 



technology magazines regularly cany im- 
pressive stories about what leachen bav^^ 
accomplished ynth technology in litj^B 
classrooma. Now the research evidene^ 
is beginning to accumulate that computer 
use in classrooms can support and help 
bring about active learning. (The article 
by Allan Collins in this special section 
provides details.) 

In addidon, a recent survey of a group 
of teachers selected because of their ac- 
complishments in integrating technology 
into their teaching pracdce revealed diat 
most of them believe that their practice 
itself has changed as a result of using 
computers.** They indicated that they 
are capable of presenting more coraplcx 
material to studenu, that- student work 
can proceed more independently and in 
ways that are beaer tailored to individu- 
al needs, and that they are acting more 
as coaches than as infonnadon providers. 
For some of these teachers, the process 
of intc£iaims the technology did more 
than enable them to change tiiiags in their 
classrooms: it acmally helped them to see 
tliat change was needed. 

THE CHAIXENCE 

Despite the promise tliat new techno!^ 
ogies offer to schools and despite the en- 
couraging developments in some places, 
the full potential of the technologies is not 
being widely realized. The use of tech- 
nology in schools has yet to be lied direct- 
ly to agendas for improving learning on 
a large scale. Computer-based technolo- 
gy has bc«n brought into schtwis during 
the past decade largely because the tech- 
nology was seen as important in and of 
itself - because it was an increasingly 
cenu^ component of the world of adult 
work. Course* in programnjing and com- 
puter literacy in secondary schools and 
drill on basic skills in elementary schools 
have been the general rule." Only re- 
cently have applicatioat - word pixjc- 
essors, database management systems, 
spreadsheets, and graphics programs — 
made their way into more titan a few 
classrooms. And only recendy have edu- 
cators been actempung to integrate the use 
of computers into subject-maner teach 
iug and learning. But technology is 
likely to have a qualiutive impact on 
cation unless « is deeply integrated 
the purposes and activities of the class- 
room. 
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RESTRUCTURING CAN PRO\TDE THE CONTLXT FOR INNOVATION. 
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NEED FOR ACTIVE LEARNING 
AND RESTRUCTURING 

If districts, schools, and teachers decid- 
ed that the central (if not the sole) pur- 
pose of technology in the schools was to 
help achieve active learning and adven- 
turous teaching, then technology would 
have a comprehensive, exciting, and- 
fonvard-looking role in the schools. This 
purpose would bring focus and depth 
to the use of technology, would enable 
schools to take advantage of the exper- 
tise of teachers who are already using 
techjiology to further these goals, and 
would probably have a significant educ-a- 
lional impact. 

Giving technologies a serious educa- 
tional mission in schools and districts is 
not sufficient, however. Once teachers 
begin to use technologies well to advance 
student learning, they often 1) need more 
time to learn about, obtain additional 
training in, and plan for the use of the 
technologies; 2) want snidents to have 
longer blocks of time in which to do their 
technology-based work; 3) want to inte- 
grate the curriculum and try team teach- 
ing; and 4) need greater access to tech- 
nologies for themselves and their sm- 
dcnts. The barriers these teachers must 
overcome are precisely what teachers in 
resu-ucturing districts have (or are sup- 
posed to have) the authonty to change. 'J 

It is very unlikely that the widespread 
and effccuve use of technologies to pro- 
mote acuve learning can take place un- 
less schools can reorganize their own 
stnicmrcs, priorities, and spaces. As with 
acuve leanung itself, seriously pushing 
the potential of technologies requires both 
a commjtment to thoughtful innovation 
and a school commumty that supports 
such change. Restructunng can provide 
the context m which such innovation can 
take place. 



the complex skills and knowledge that 
they need to function effectively and 
productively as citizens in our democratic 
and increasingly information-oriented so- 
cikity, but many are dropping out long be- 
fore they complete high school. Others, 
although present, remain lethargic, unin- 
terested, and unchallenged by a system 
that rewards obedience and passivity. 

A fu^t wave of school reform, based 
on the naive assumption that wc needed 
only larger doses of the same son of cdu- 
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RESTRUCTURING 

V/ithm the last decade there has been 
nearly umversal agreement that our 
schools are not working for a large pro- 
portion of our snidents. The list of indi- 
cators is long, consistent, and depress- 
ing. Not only are students not learning 
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cation - e.g., more requirements, a 
longer school day and year - has not 
produced significant positive results. A 
second wave, now proceeding, is found- 
ed on the more radical assumption that 
we need nothing less than a wholly reor- 
ganized system operating on a different 
set of expectations and incenuves. 

WHAT IS RESTRUCTURJN'G? 

In practice the term resirucmring 
means many things at the moment. It is 
applied to phenomena as diverse as giv- 
ing teachers more authority for school 
management, reorgaiuzing a school's 
daily schedule, developing performance- 
based assessments to measure snident 
learning, and creating ungraded class- 
rooms. It seems either that the term is ill- 
defined or that it refers to something so 
general that all of these phenomena quali- 
fy as pan of it. Yet an aaempt at defmi- 
uon is cnticaJ if restructunng is to mean, 
as it must, more than this year's special 
project. 



Tiic central idea underlying many re- 
structuring efforts is that die system it- 
self must be reorganized firora top to bot- 
tom in order to achieve the kinds of learn- 
ing and thiaking outcomes now seen as 
necessary for smdents. An organizational 
structure must be created in which au- 
thority and responsibility are aligned - 
in which those who are charged witli get- 
ting the job done, namely schools and 
teachers, have the authority and the sup- 
port they need to do it. In the long run, 
this means that schools and districts must 
be accountable for achieving certain yet- 
to-be-defined outcomes, rather than for 
adhering to a .set of procedural gtiidelines 
and regulations. Educators will have the 
responsibility for deciding how to reach 
these goals." 

Such an approach dictates a very dif- 
ferent relationship between die central of- 
fice and the schools, and many decisions 
must be pushed down to the school lev- 
el. The central office can then play a 
more supportive role. Rather than telling 
schools how to do what they must do, the 
central office can help them get things 
done. In addition, community participa- 
tion is seen as central to the setting of 
goals for the school system and, in some 
cases, to school-based decision making 
as well. 

This systemic approach to reform, by 
itself, says nothing about how schools 
should operate or how teachers should do 
their work. It assumes that - given the 
authority, support, and incentives - 
school staffs can figure out how to 
achieve the desired outcomes. Through 
such a strucmre, it is hoped that people's 
best efforts and energies wiU be mobi- 
lized and will flourish. Over time, this 
outcomes-oriented system tiiat respects 
teachers as professionals should lead to 
a much more productive education sys- 
tem. 



CHALLENGE 

The challenge of making the complex 
changes that arc called for by restructur- 
ing is staggering. AU participants in die 
system - superintendents, principals, 
teachers, snidents, parenu, school board 
members, and community members - 
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must learn how to do their jobs differ- 
ently. The allocation of resources must 
be reexamined, often by people who have 
not previously been involved in such mat- 
ters. 

What were once taken as "givens" are 
now being reconsidered. What constitutes 
a school (no longer simply a separate 
building) is being called into question, as 
educators discover the importance of 
creating small communities within which 
students can be icnown and valued as 
individuals. Within schools, schedules, . 
grouping practices, teaching assignments, 
the use of S)v:ce, curriculum, and assess- 
ment must all be rethought and redesigned. 
District and sute regulations, formerly 
insurmountable obstacles to change, are 
being waived for schools that can justify 
the waiver as necessary for thcu- pro- 
grams. 



NEED FOR ACTIVE LEARNING 
AND TECHNOLOGY 

With all this activit)' in the interest of 
systemic change, by far the most serious 



challenge for restructuring efforts is ac- 
tually changing what and bow students 
learn in school. If this does not happen, 
then restrucnirLag will have failed to 
achieve its cestnl purpose. 

Thus the ambitious goals for student 
accomplishment and radical approaches 
to reorganizing the educational enterprise 
must be met with equally ambitious and 
radical approaches to changing learning 
and teaching in the classroom. If we seek 
qualitative change, we must be willing to 
craft qualitatively different instructional 
practices and learning environments. The 
active leaming/advenmrous teaching ap- 
proach can guide, inform, and be in- 
formed and expanded by the restructur- 
ing process. 

Finally, if restructuring is to succeed 
on a large scale, it will need to take max- 
imum advantage of the tools and tech- 
niques that can support the process. It 
is unlikely that the ambitious goals for 
learning and teaching can be met with- 
out widespread, creative, and well-inte- 
grated uses of technologies of many 
kinds. 



EFFORTS AT SYNERGY 

If my argument so far is correct, i 
considerable synergy should result fi^ 
the thoughtful bringing together of these 
three agendas. Each both requires and ad- 
vances the other two. Restrucmring pro- 
vides the expectations and organization- 
al conditions that foster and sustain gen- 
uine, wcll-stipported, and long-lasting in- 
novation; hi^ standards for student ac- 
complishment and an active learning/ 
adventurous teaching approach (well- 
matched by newly designed assessments 
and accountability systems) define both 
purpose and direction for the iiuiovations; 
and technologies act as both supports and 
catalysts for the redesign of learning and 
teaching (and of the reorganization ef- 
fort). 

To date, evidence of such synergy is 
slim indeed. But that is not surprising, 
given the recency of all three ageiidas and 
the challenges that each one poses in its 
own right. Yet these ideas are making 
their way into a number of public forums 
— although the active leaining connec- 
tion is often only implied or left out en- 
tirely. In the past few years, increasiM^ 
numbers of national conferences of 
cators and researchers have included 
structuring and technology on their agen- 
das. The National Education Association 
and the American Federation of Teach- 
ers, in collaboration with major vendors, 
have each been involved for several years 
with technology projects in support of 
restrucmnng. The Coalition of Essen- 
tial Schools has just begun an EBM-sup- 
poncd project to assist two of its mem- 
ber schools in developing computer- 
based "exhibitions" of student perform- 
ance. 

There are also individual schools and 
districts working on these issues. Every- 
thing is in its early suges; nonetheless, 
I have been able to gather three types of 
examples: technology schools in restruc- 
turing districts, a technology/active learn- 
ing project m a restructuring distria, and 
whole districts making technology an ele- 
ment in restructuring. 
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TECHNOLOGY .SCHOOLS 

In some restrucmring districts (^jjj^ 
Dade County, Eorida; New York i^If 
St. Paul; and San Diego) technology 
schools are being created. ><ew schools 
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offer unique possibilities because they 
can design themselves from the ground 
up. Technology schools are especially in- 
teresting because they can provide real 
examples of the integrated use of tech- 
nologies in environiQcnts in which tech- 
nological resources are plentiful and staff 
and students are interested in using them 
imaginatively. 

In some districts, where new build- 
ings arc being designed for technology 
schools, there are exciting opportunities 
to think through the spatial implications 
of reorganized learning environments. 
For example, newly designed schools 
might have: 

• teacher technology rooms, where 
teachers can have access to technology 
for their own work and for collaborative 
projects; 

• spaces of different sizes and shapes 
for students' individual work, for small 
groups, and for large groups; 

• special studios or spaces in which 
students can work on technology-inten- 
sive projects; and 

• electronic displays of smdent work 
in classrooms and in public spaces. 

There are two risks associated with the 
creation of tschnology schools, however. 
First, they may do on a districrwide 
'".vcl what computer labs do in some 
'chools: relegate technology to the mar- 
'jins of the system. Thus integration 
would become harder to achieve. Sec- 
ond, technology schools may focus on 
technology per sc but lack an education- 
al vision. 

One technology school that does have 
a broader educauonal vision is the School 
of the Future, now begianmg its srcond 
year of operation in New York Cit>- s 
District 2. It came into being as a result 
of a grant from the U.S. Department of 
Education's Fund for Innovation. It is Ici- 
cated m a district in which tlie supenn- 
tcndent has been supponive of schools 
that give students a variet>' of options for 
obtaining a good education. All students 
in the district may apply to these schools. 
The School of the Fumre started with 82 
seventh-graders and plans to add a grade 
each year through high school. 

Before the school opened, its direc- 
tor created a vision for the school as a 
place where technology would be used 
for learning. She hired six teachers, three 
of whom had techaiological expcnisc. and 
'■ogether they planned - and continue to 



plan - what kind of school it is going 
to be. They selected smdents who were 
interested in technology (though not 
necessarily experienced with it), who had 
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stick-to-itiveness, and who wanted to 
work in groups. The ethnic composition 
of the student body was selected to match 
that of the district (30% Asian, 30% 
white, 20% Hispanic, 20% black). Aca- 
demic achievement was considered only 
to ensure adequate diversity. 

The plan for the School of the Future 
emphasized students' use of technology 
for projects. To give them time to get 
deeply involved in their work, class peri- 
ods would run iOO minutes in length. 
Teachers were to function as guides and 
coaches. Teachers spent a great deal of 
time over the summer planning the cur- 
riculum (English and social studies are 
integrated under the rubric of humani- 
ties), and they were able to do some of 
their work over the board of education's 
computer nenvork. 

The schcxjl has a networked computer 
lab, in which students take their technol- 
ogy class and learn basic applications 
(word processor, database, and spread- 
sheet). Once smdents master the basic ap- 
plications, the technology class and lab 
are used for student projects. The school 
also has computers in the classrooms (six 
for every 28 students), a scanner, a la- 
ser printer, video produaion equipment, 
a CD-ROM drive, and even an electron- 



ic easel that the school found abandoned 
in the distnct office. Evencually, students 
will be able to borrow computers for 
home use. 

Although these plans sound very differ- 
ent from those of most schools, the 
school is still bound by state and city re- 
quirements and examinations. It is ap- 
proaching student assessment gingerly, 
planning first to work on alternative 
forms of assessing smdents in elective 
courses. 

It is much too early to know how the 
School of the Future will work out, but 
the teachers have been given a great deal 
of authority to design and redesign the 
educational program of the school. They 
see themselves as learners and as cre- 
ators, and they are taking an appropri- 
ately experimental approach to their new 
school. 

Certainly, from the perspective of size, 
selectivity, and resources, this school is 
starting out with many advantages. Some 
obvious barriers do not exist; others have 
been made less formidable. While re- 
moving such impediments does not en- 
sure success, it does give the teachers 
more time to focus on the central issues 
of learning and teaching. Teachers will 
have to confront squarely the difficult 
problem of creating a school environment 
that is fundamentally different from the 
one that they themselves have experi- 
enced. Clearly, the School of the Future 
represents fertile ground in which to 
grow a technology-infused, reorganized 
school that gives student learning high 
priority. What is not clear is how (or 
whether) what is learned in this school 
will affect other restrucmring efforts in 
New York Citv. 



TECHNOLOGY PROJECTS IN 
RESTRUCTURING DISTRICTS 

All districts have computers and relat- 
ed technologies, some in large quantity. 
In most districts, one can fmd special 
iLchnology projects, often carried out by 
schools in collaboration with universities 
or with hardware vendors. But there are 
few projects in restructuring schools and 
districts that are explicitly aimed at fur- 
thering both reorganization and active 
learning. Discover Rochester is one. 

Discover Rochester is a research and 
demonstration project entering its third 
year in a middle school in Rochester, 
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DISCOVER ROCHESTER COULD SPAEK FURTHER INNOVATION. 



New York. The projea is a collaborative 
effort of the Rochester City School Dis- 
trict, the University of Rochester, the 
Rochester Museum and Science Center, 
and the Center for Technology in Edu- 
cation at Bank Street College. 

Rochester, an urban district with a 
large number of poor students, is under- 
going major restructuring. As part of 
this effort, it has reorganized its middle 
schools into houses, which are further 
subdivided into grade-level clusters 
taught by teams of four teachers. The 
Discover Rochester project was carried 
out with a class of non-Regents eighth- 
graders in its first year; it has since ex- 
panded to include rwo classes in the fall 
and ail eighth-graders in the cluster (ap- 
proximately 100 srudents) in the spring 
of 1991. 

The purpose of Discover Rochester is 
to help students develop the thinking and 
problem-solving skills necessary to direct 
their own learning and to communicate 
what they have learned. This interdis- 
ciplinary project incorporates subjcci- 
mancr curriculum and focuses on the lo- 
cal community. Smdcnts find out about 
the Rochester environment from scien- 
tific, mathematical, historical, cuinjral, 
and literary perspectives. They work in 
groups to conduct research, and they 
communicate their understandings via 
a mukimedia exhibit at the Rochester 
Museum and Science Center. The ex- 
hibit, known as Discover Rochester, was 
created on Macintosh computers and dis- 
plays smdcnts' work through text, audio, 
graphics, music, and maps. 

The project ties in very well with the 
distncfs pedagogical and organizational 
goals, which include the integration of 
technology mto subject-maner teaching, 
interdisciplinary teachung, and schools as 
centers of inquiry that make use of com- 
mumty resources. Teachers agreed that 
srudents could devote one full day per 
week to the project, with each teacher 
giving up one period of mstruction per 
week. The district allowed these teach- 
ers to waive accountability for their sni- 
dents' districtwide final examinations, 
thus freeing them from the need to cov- 
er the same amount of material in their 
regular courses. In addiuon, the distnct 



purchased the equipment needed for the 
project. 

A one-semester pilot produced veiy en- 
couraging results. Students were engaged 
by the projea, came to school more of- 
ten, and participated in class much more 
frcquendy than they had before. Some 
gave up free time (e.g., lunch) to work 
on the project. They produced work of 
much higher quality than they had before, 
and they learned to use the computers 
quite fluendy - despite having had linle 
or no previous experience. Through the 
project, smdents spent a good deal of 
time off can^us doing their school-based 
work, such as interviewing people and 
borrowing photos from a local museum. 

The teachers also became very in- 
volved in the projea. Previously inex- 
perienced with computers, they learned 
a great deal about them and other tech- 
nologies. More important, the project 
provided teachers with an opportunity to 
collaborate with one another and with 
project staff members. Despite many 
differences in style and pedagogy, the 
teachers worked together successfully. 
As they created connections between the 
Discover Rochester projea and their own 
curricula, the project began to make its 
way mto classrooms during regular class 
time. For example, in English classes sm- 
dents spent a week reviewing what they 
had wnncn for the Discover Rochester 
exliibit and planning their revisions. 
Teachers also became aware that, when 
working with smdents on the computers, 
ihcy needed to play a different kind of 
role - more facditativc than directive — 
and that uus transition was a very diffi- 
cult one to make. By the end of the year, 
however, the teachers were bencr able to 
play a facilitauve role and were much 
more comfortable doing so. 

It is also encouraging that new teachers 
have asked to be included in the project 
this year. The district views Discover 
Rochester as a lighthouse project. 

Will the kind of synergy this project 
is creanng lead to broader innovation of 
a similar kind in Rochester? Or wiU the 
project simply disappear once the re- 
search is complete? No one can say for 
ceruin. But if it continues to take hold 
and be successful in the eyes of the par- 



ticipants, it will put pressure on the sys- 
tem to move in the same direction. As 
more teachers become interested and in- 
volved, they will need more technology, 
and they will want to learn how to use 
it productively in their own subject- 
maner classes. Some are already making 
such requests. 

But teachers do not now have the 
authority to make their own purchasing 
decisions or to allocate resources for their 
own training. Whether and how they will 
get the long-term support they need once 
the research project is completed is not 
clear. 

A second way this projea is putting 
pressure on the system has to do with 
scheduling. Because students devote a 
fiill day per week to this projea and be- 
cause all the computers are located in the 
science room, complex scheduling prob- 
lems have resulted. 

As the projea grows, different ar- 
rangements of space and time will have 
to be developed. Clusters of teachers 
decide that, rather than set aside one 



a week for a special projea, they wa! 
to make the projects a part of daily life. 
In this case, periods may have to be 
longer than 40 minutes. And smdents 
may need special space for project de- 
velopment. 

Once some critical mass of teachers has 
become involved in using technology to 
promote students' active learning, those 
teachers should be able to generate both 
practical solutions and exciting ideas for 
organizing the school and for using its 
resources more effectively. Because it is 
taking place in a district bent on restruc- 
turing. Discover Rochester has the poten- 
tial to spark further innovation. The new 
demands it creates should be seen as op- 
portunities for inventing new forms of 
schooling within existing schools. 



USING TECHNOLOGY IN 
DISTRICT RESTRUCTURING 

While large districts have been slow to 
make technology a widespread and in- 
tegral part of restructuring, there are t>M|^ 
small districts that have made techno^B 
gy and an active leaming/adventurou^ 
teaching approach central to their re- 
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structuring efforts: the Chinenden South 
School District in Vermont and CenffaJ 
Kitsap School Distria ia the state of 
Washington. 

Odaenden Sotah. In Chittenden South, 
a rural Vermont district with 3,000 stu- 
dents, restructuring and technology have 
been proceeding on parallel tracks. The 
schools are involved in as effort to re- 
structure around a set of "essential learn- 
ing behaviors" for students, which are 
goals that a committee of teachers de- 
signed. The Chittenden South schools are 
to be places where learning, not teach- 
ing, is emphasized. At the same time, a 
very active technology program in the 
schools, run by a group of teachers and 
one administrator, has resulted in exten- 
sive use of computers and video techiiol- 
ogies in the district. 

The nvo strands of activity intersect in 
the process of planning a major addition 
for a K-8 school that is to house 1,000 
;:tudents. A team of teachen has been 
chosen to plan and pUot the new pro- 
gram, scheduled to begin in the fall of 
1991. These teachers will work with 100 
snidents in groups that are multi-aged and 
ungraded. The roles for technologies in 
the new school were still being discussed 
as this anicle was written, but there is a 
coraniicment to having a large quantity of 
technology available in the new addition 
(including a student/computer ratio of 
5:1). As seems to be the case in many 
other districts, the very physical reality 
of the new addition has created an oppor- 
tunity to infuse technology throughout 
the system. What is more interesting, 
though, is the way in which technologies 
and learning agendas intersect with and 
affect one another. 

On the other coast, in Washington's 
11,000-student Central Kitsap School 
District, restructuring efforts are also un- 
der way. In the past few years, there has 
been a move toward site-based manage- 
ment. With fully half of the districts 
teachers involved, an overall plan for re- 
structuring the district has been devel- 
oped. The plan includes a significant 
commitment to technology, funded large- 
ly by a local bond issue. 

How did technology get into the plan 
in the first place? The core group of lead- 
ers (mostly teachers) who thought about 
and planned the changes in the distnct 
^cre technology users themselves and 
strong advocates of both restrucniring 



and technology. The plan is pedagogical- 
ly eclectic, and it varies from school to 
school. However, there are plans for a 
networked system of computers for all 
schools within the next two years. 

A central focus of the effort is on teach- 
er traL,Ting and support. There are many 
teachers in the district who are not ex- 
perienced with technology. An elemen- 
tary school that opened in 1989-90 had 
few computer-using teachers but had a 
computer for every two students (six per 
classroom, two computer labs, and a 
computer on each teacher's desk). The 
computers were networked and were 
used primarily as a delivery system for 
instructional programs. Over the course 
of the year the teachers became acquaint- 
ed with the technology and made exten- 
sive and enthusiastic use of the electron- 
ic mail feature, which allowed them to 
"talk to" one another and to keep track 
of what was happening in the school. In- 
terestingly, the teachers are now asking 
for more sophisticated, more interactive 
programs for their snidents. 

In two other elementary schools, multi- 
media technologies will play a major role 
in the instructional program. For exam- 
ple, teachers in one of the schools will 
work in teams during a common plaiming 
time to organize the curriculum around 
themes. They will use technologies to 
create multimedia problem-solving sta- 



tions devoted to each one of the themes. 
Groups of students wiU cycle through the 
stations, while teachers will be available 
as facilitators. Almost half of the teachers 
in this school are involved in this pro- 
gram, and they will train their colleagues. 

Restructuring and technology continue 
to work together in Central Kitsap, with 
the extensive planning and training effort 
still in progress. >\'hat is most impressive 
at the outset is the dual commitment to 
working on these agendas together and 
to providing enough technology and sup- 
port to enable teachers to become knowl- 
edgeable users. In this way, large num- 
bers of teachers can experiment intelli- 
gently with technology and push the 
boundaries of change in the distria. 



RECOMMENDATIONS 

These and other isolated examples, 
aside, the integration of rcstmcturing, ac- 
tive learning, and technology is not yet 
o^-rcurring on a large scale. Why not? All 
three developments are of relatively re- 
cent origin, and bringing them together 
is not easy. Perhaps over time these agen- 
das will come together on their own - 
or, as Allan Collins argues in this spe- 
cial section, the increasing use of tech- 
nology will namrally move schools in the 
direction of active learning. But the need 
is too urgent and the opportunities too 
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great simply to wait and hope. Thus I of- 
fer a few recommendations that may 
speed the process. 

1. Briog technology and learning to 
the same '^ble" when restructuring is 
being planned. Today, these agendas are 
on separate tracks in most districts, and 
technology is not harnessed to restructur- 
ing. Thus, for example, teachers can de- 
cide on a set of learning goals for the dis- 
trict and not ask (or be asked) about how 
technology could advance or suppon 
these goals. At the same time, technolo- 
gy specialists can decide to spend mon- 
ey on technology that they believe will 
be useful and not ask (or be asked) how 
this purchase relates to the district's new- 
ly defined goals. Unless both agendas are 
made part of the larger restructuring ef- 
forts, the opportunity for synergy will be 
lost. 

In any dLstria, the chances are very 
high that there are teachers or computer 
coordinators who are expert at integrat- 
ing technology into classroom learning. 
Such people should be sought out and in- 
cluded in the restructuring process; they 
have a great deal to contribute. 

2. Reconsider how technology is or- 
ganized in the district. Are there struc- 
tural ways to bring technology closer to 
learning goals? Technology budgets and 
purchasing authority could be more de- 
centraJizcd, so that schools or groups of 
teachers wishing to invest in technology 
could do so. Or, if technology docs re- 
main the province of the central office, 
it could be linked directly to curriculum 
and instruction. Alternatively, a commit- 
tee of teachers could be involved in mak- 
ing key decisions about spending on tech- 
nology. 

How funds for technology are spent 
and the process by which those decisions 
are made are critical issues. If technolo- 
gy is thought of as a tool for restructur- 
ing, then we must ask some hard ques- 
tions and make some hard choices. For 
example, if a restructuring school has a 
significant amount to spend on com- 
puters, should the money be spent on: 1) 
a system to individualize students' sched- 
ules and activities by managing this in- 
formation in ways that are easily acces- 
sible to students and teachers; 2) a teacher 



network in the school, with computers on 
each teacher's desk, so that teachers can 
communicate better and plan together 
more easily; 3) "loaner" machines that 
teachers who do not own computers can 
take home in ortler to become more adept 
with the technology; 4) a multimedia 
laboratory, with computers, videodiscs, 
CD-ROM players, and peripherals that 
can enable students and teachers to cre- 
ate their own presentadons and products; 
or S) more classroom machines, so that 
the, technology can become better in- 
tegrated with students' ongoing work? 

Clearly, there is no one right answer. 
In fact, any of the above options could 
be the solution for a given school. But 
laying out and considering such alterna- 
tives in relation to local circumstances 
and local goals for restrucmring, learn- 
ing, and teaching should be central to the 
discussion. 

In addition, technology demands much 
more than hardware, software, and tech- 
nical support in schools and districts. It 
needs people who can help teachers inte- 
grate the technology into their practice. 
These may be computer coordinators, 
media specialists, other teachers, or out- 
side consultants or groups that provide 
such services. But schools and districts 
need to cultivate their own people with 
such expenise as well. Once teachers 
have become competent with new tech- 
nologies, plans for and discussions of 
how to use them are really discussions 
about learning and teaching and about 
how to tailor technologies to the needs 
of individual teachers and students. In- 
housc support from colleagues will be of 
greatest long-term value, 

3. Work toward a critical mass of 
equipment and expertise. Technology 
can support acnve learning and restruc- 
turing - but only if there is enough tech- 
nology and enough expertise in its effec- 
tive use for teaching and learning. Once 
a school or district has achieved a criti- 
cal mass of teachers and administrators 
who understand how they can use tech- 
nology to suppon active learning, these 
educators can think through and imple- 
ment the structural, organizational, and 
curricular changes that they wish to 
make. Wiihout such a critical mass, ef- 



forts at widespread technology-infuscu 
change will flounder. 

What constitutes a cridcal mass of ex- 
pertise in technology? There is little evi- 
dence on which to make a judgment. 
Nonetheless, I speculate that, if half the 
teachers in a school are comfortable with 
using technology in their teaching and do 
so with some regularity in a variety of 
curricular areas, there would be a suffi- 
cient critical mass of expertise. Teachers 
could then help one another with the use 
of technology and could think together 
about the kinds of iimovations they wish 
to try. 

As for the technology itself, critical 
mass is not defined solely by numbers of 
computers or of other machines, but also 
by their location, by who has access to 
them, and by what they can be used for. 
For example, even a large number of 
computers used simply to move students 
through a programmed set of drills for 
a given number of minutes per day will 
not be sufficient to support iestructurin| 
Such rigid uses do not give student 
teachers the opportunity to contror 
technology or to discover and design 
ways to use it for active learning. 

On the other hand, one could take the 
same number of computers, provide soft- 
ware and peripherals so that they could 
be used in multiple ways, and place some 
in classrooms, in project work spaces for 
students and teachers, and on the desks 
of interested teachers. This configuration 
would give students and teachers the crit- 
ical mass of technology-based experience 
that they need to suppon aaive learning 
and advennirous teaching. 

4. Use the media to convey new im- 
ages and metaphors of schooling. If 
educators are successful in integrating 
these three agendas in the next decade, 
then we will have created schools in 
which students' achievemenU are both 
higher than and different from those of 
today's students. These schools will not 
look and feel like our traditional idea of 
".school." The differences may create con- 
siderable discomfort for those of us who 
have grown up in traditional school^c 
that is, for most of us. Whatever we^^^ 
believe schools should be like, the t^i^ 
tional images are very powerful teachers 
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standing in front of quiet children, stu- 
dents seated in straight rows, teachers 
telling things to students. The images de- 
rive power from their familiarity. 

It is very important, then, to cultivate 
new images of schooling, so that the new 
can become familiar and comfortable. 
The media can effectively portray new 
images of schooling: small groups of stu- 
dents engaged m animated discussion 
about data that they inspect on a computer 
screen; a smdent interviewing a senior ' 
citizen in the local community about lo- 
cal history, while other smdcnts video- 
tape the interview; or a teacher and a stu- 
dent discussing and evaluating the con- 
tents of the smdent's portfolio of work, 
which includes products in several differ- 
ent media. 

National media, particularly television, 
can be powerful forces in creating these 
kinds of images for the public. And, in 
small ways, they have begun to do so. 
But the need for such new images far out- 
strips what has been done to date. 

Local — and much less expensive — 
efforts may also be effective. For exam- 
ple, an elementary school in Maine bent 
on restrucmring makes creative use of the 
talents of a reared citizen who volunteers 
his services as a video technician.'* He 
visits classrooms, tapes children at work, 
and interviews them. He also tapes their 
pierfonnances, plays, readings, and art- 
work. His tapes are then broadcast on the 
local-access cable channel. Parents not 
only have the pleasure of seeing their 
children on television, but they also sec 
some new images of what school can be 
- of what their children's school aireadv 



IS. 



The agendas of active learning, tech- 
nology, and restrucnjnng - each a pow- 
erful vehicle for changmg learning and 
teaching ui schools - need to be pursued 
concurrently to be maximally effective. 
If we imagmc all diree coming together 
in schools and districts, the potenhal for 
synergy is very great indeed. 

Technology tied to learning and teach- 
ing of the kinds I have described can 
work much more powerfully in schools 
than it typically does. It can be soli more 
powerful if its use is encouraged and sup- 
poned in environments in which change, 
reorganization, and reflective experi- 
ments are valued. The acuve Icarmng/ 
adventurous teaching approach can come 



into being on a large scale only when am- 
bitious goals of the kind now being wide- 
ly espoused for all students are taken seri- 
ously and when teachers arc given sup- 
port for taking risks to do their work 
more effectively. 



I NATIONAL MEDIA, 
PARTICULARLY TELE- 
VISION, CAN BE 
POWERFUL FORCES 
IN CREATING NEW 
IMAGES OF SCHOOLING 
FOR THE PUBLIC. AND 
THEY HAVE BEGUN 
TO DO SO. BUT THE 
NEED FOR NEW 
IMAGES OUTSTRIPS 
MEDL^ EFFORTS 
TO DATE. 



Finally, restructuring will not succeed 
unless its ambitious goals for smdent ac- 
complishment and for radical approaches 
to reorganizing the educational enteqjrisc 
are met with equally ambidous and radi- 
cal approaches to altering learning and 
teaching in the classroom. Tlie active 
Icaming/advennjrous teaching approach 
is the one most consonant with the goals 
currently put forth. Moieover, putting in- 
teractive computer and video technolo- 
gies into the sctvice of these learning and 
teaching goals can provide substantial 
help in reaching them. Put more strong- 
ly, it is unlikely that these ambitious goals 
for learning and teaching can be met on 
a large scale without widespread, cre- 
ative, and well-integrated uses of many 
technologies. 

What I am urging here is an effon not 
simply at synergy, but at building coher- 
ence of educational goals, approaches, 
tools, and structures. Even if we achieve 
only a very rough approximation of that 
coherence, wc can transform schooling. 
Therein lies great opportunity. 
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PLUG INTO A 
N ETWOR K 

By Doug Vander Linden and Larry Clark 

Here's what you need to know to get started 
building an information infrastructure 
for your schools 



IF YOU WANT YOUR 
smdents to be able 
to tap into data on 
the nation s informa- 
tion highway, you 
need an informauon infras- 
tnJCTure in your school dis- 
tr.a. And the backbone of 
that im'rastruaure is a com- 
puter network. 

That's what we've dis- 
covered in Unified School 
District 244 in Burlington. 
Fan. Located in the south- 
eastern part of the state, 
our school district enrolls 
1.000 students, have a 
K-5 building with 500 stu- 
cents. a middle school 

'••ith grades slx. seven, and eight chat has 250 students 
and a 9-12 high school with 250 students. 

Like manv medium-sized school districts, we ven- 
turea into the iniormation age one step at a time. But 
berore long, we realized we needed to include com- 
puter networks in our technology piannmg. The com- 
puters in each of our buildings are now configured in 
nerw-orks. an aoangement that enhances both teaching 
and leammg. Gemng there has been a leammg process 
for us. and we d like to pass along what we ve learned 
for the oenefit of school districts like yours. 

Three types of networks 

A"a°"^L P'^""'"S' '^'c considered not onlv what we 
^° Q o for saidents. but also wnat we wanted to 

^""g Vander Linden is technology director and Larry Clark 
^ '"Ofrintendent m Unified School Disxnct 24-i, Buriinston 
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accomplish for teachers 
and administrators. And 
that led us to networking. 
One consideration in se- 
lecting a network is the 
cost of sofcware per user 
on the network. Consider, 
for e.>cample, a desktop- 
publishing program called 
The Writing Center, pro- 
duced by The Learning 
Co. A stand-alone, single- 
user copy of the program 
costs SI 29.95. For a lab 
With 25 computers, then, 
it costs S3.248.75 to have 
legal copies for all the 
students to use at the 
same time. 

Keep that price in mind as we discuss the three 
types of networ'cs we looked at: 

• Device-sharing network. In this kind of configu- 
ration, individual stand-alone computers are tied to- 
gether, using a penpherai-shanns? svstem. Apple built 
one or tne basic systems into its .Macintosh computers 
using tne LocalTalk port. But if you don t have a Macin- 
tosh, or if you are using Apple He or IBM MS-DOS com- 
puters, you can use another electronic sharing device, 
such as the standard a-B-c-d switch box. 

As their name suggests, the main reason to use de- 
vice-shanng networks is to share peripher^ils. such as 
dot-matnx printers or laser pnnters. In some smaller de- 
vice-shanng networks, you might even be able to share 
a modem. 

• Operating system-based network. This kind of 
network stUl involves individual, stand-alone computers 
with hard drives. But the network is configured not 
only througn physical connections, like Apple's Lo- 
cagdk or other network cabling; it is configured 
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' through the operaung system sofptvare as well. For ex- 
ample. Appie s System T has the ability to share tnfor- 
mauon on hard drives among the users on the network. 
Similarly, Windows NT from Microsoft is designed to 
allow users to share information based on the operating 
systems software within the computer. Another pro- 
gram. Novell Lite, also allows individual computers to 
be linked in a network without a separate, centralized 
computer acting as a file server. 

The primary feature of an operating system-based 
network is to share data by allowing individual users to 
gam access to the data on other computers. For exam- 
ple, tht superintendent might have a spreadsheet you 
need access to so you can fill in some informaUon for 
budgeting. The superintendent can put the spreadsheet 
on his computer, and you can acruallv tap into that 
computer and get the file. When you're'done, vou can 
crahsfer the file back to the superintendent's computer 
or the superintendent can attach to vour computer and 
get the file back. 

The drawback is that the ability to share sofnvare on 
this kind of network is quite limited. If I have a copy of 
Microsoft Works on my computer and you want access 
to it, for example, I can t use it while you do. What's 
more, when you attach to my computer to use the pro- 
gram, you slow down the processing on my computer. 
The praaical implication is that the software has to be 
located on both computers. You can share peripherals, 
such as printers and modems. But because you need to 
have the same software on each individual computer 
your software cost wiU be high. Instead of purchasing 
individual copies, though, suppose you purchase a lab 



pack of software. A lab pack of The ^X•^tlP.c Centc 
wnich includes five copies, costs S299.9-. or -.:otal of 
S 1.499.75 for a lab with 25 computers— a savings of 
S1.749. (You can purchase lab packs for either a de- 
vice-sharing network or an operating-svstem network ) 

• Client-server-based network. In this configura- 
tion, which is the most common, each computer aou- 
ally becomes a workstation connected to a dedicated 
computer, called the server, whose purpose is to pro- 
vide the workstations with software and data— whether 
the data are for video, text, graphics, voice, or audio. 

Again, the primary purpose of this kind of network 
is to allow computers to share and save data. But ifs no 
longer necessary for you to use a program on mv com- 
puter and slow my computer down. Instead, you go to 
the file server, get a copy of the program, and bring it 
to the memory of your computer. The server acts as the 
centralized computing power for the entire network. 

What's more, the number of peripherals tliat can be 
used on the network increases dramaticallv— everything 
from printers and modems to scanners and fax ma- 
chines. You might have what s called a CD-ROM server 
on the network. (This device allows multiple CD-ROM 
software programs to be made avaUable across the net- 
work.) If you have a set of encyclopedias on one disk, 
students can gain access to it from anywhere in the 
building. 

And as for software costs, take the same program, 
The Writing Center. A network package that can reach 
up to 50 users at once is just S799.95. For the cost of 
sbc single-user programs, in other words, you can reach 
50 users at one time throughout the entire building. 




files onJv once a w».eW Hnr ci.rv- • ^ f^P'y >o maKc back-up data from unauthorized access— 



ups in the same room as your file 7 -Ifc grade bo5k, foT exa^aptiiWe'n^^ 
..ser^'e^. Lf someone breaks in, they .quire teahhers to have passwords' -^. 
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and all. We keep all our back-ups in ..; (Teachers can also have unique : •. 
a different room than our file server passwords on e-maU and grading 
IS in, and we have a fire wall be- ^ - .^ progiams to provide an additioi^ 



pose your entire management sys 
tern runs on the network and teach 
ers enter grades and attendance 
every day. If the network goes 
down (and some day it will), the 
teachers have to go back and enter 
seven days worth of data. So we 
back up every day. And we have 
an uninterruptable power supply 
on our network diat keeps the ner 

work up for 30 minutes if we lose -^^'orotertina vn„r ri,',,"^' — rr-.— >imuucr ucteciion, wmcn is/- 
power. ■ - . .7- 

Next, you must haWa^disaster • 7^den^?SuJu r'' network when.;^works liketliis: Say^student tries ^ 
recover^Vlan. When we pt^Tur ' " S^ardTga^c ^^^^^ .-A-.^to. log' into the network, guessing at' 

fHe serve, we bought, iden- - - S^:f^di:^S^iSr $^ '^^L^IZ^^^Z':. 

7r Tru"^ "^"'^^"^ '° ••' P'^S^ ^°«^ ^« Student out and - 

sit on the file server. It monitors the ••■ tells us the staUon where the at- - •'■ 
server dnve and the hard drives on " tempt was mad> .--d.v l 'and LC 




tical one to be a back-up server for 
the whole disuia. If one of our net- 
"^'i' servers goes down, we can 
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,\3 or yiis year. ever>- building in our school distria 
■las a ciient-server-based necworK. We have a llO-s:a- 
[lon ne:tvori< in our high school, working orf a singie 
tile ><.Tver. In our middle school, we have an 90-siauon 
nen^'oric. and we have just put a 75-3ta[ion network in 
our cfiementary school and a lO-stacion network in our 
central otfice. 

Network protocols 

What determines the speed and performance of your 
ntrr^'ork is not only the speed of your server and work- 
stations, but also which network protocol you select. To 
put it simply, the protocol determines how you tie 
computers together to form a network. Most of these 
protocols follow standards set by the IEEE (Insucute of 
Eiecu-ical and Electronic Engineers), an international 
standards committee that has defined the specifications 
for network cabling and network cards. 

You should be familiar with the following protocols; 

• Arcnec Although it is used in both business and 
education. Axcnet is not a standard recognized bv iees. 
Nec^'ork speed is measured in megabits per second, or 
.\IBS; with a speed ranging from 2.5 MBS up to 10 MBS, 
.•\rcnet can be relatively fast. It's also inexpensive: The 
cards cost approximately SlOO each. 

But be warned: Network technology is changing 
rapidly, and because .\rcnet is not a standard, few new 
developments are being made for this protocol. So if 
you're looking for a network protocol that wil' grow 
and evoive. .-Vrcne:— aiihough it's a cheap periomier— 
m.ght not be your choice. 

• Ethernet. Two major types of Ethernet ner^-orks 
are used ;n schools. The first, which was made popular 
by IB.M, is called a baseband network. In a baseband 
network, the cabling goes from one comouter directly 
to another and then to another; this configuration is 
commonly re.'erred to as a bus. Baseband networks are 
re.ative:v cheap, but tnev are slow and are limned to 
approximately 30 workstations per segment. 

Tne second t>-pe of Ethernet network :s called a 10 
BASE-T nerT\'ork. ir. schools, these networks are t\-oi- 
caily aesigr.ed in a star configuration using unshielded 
^istec-pair caoie. These net^-orks. wnich are now 
Deing usee dv corporate .^.enca and educaucn are ca- 
P^iDle ot noiaing hterailv ud to i.OOO stations The '^^^ 
stancard -or 10 B.AiE-T is 802.3. 

-n the 10 BaSE-T environment. Ethe'ne' ^ 
0 10 MBS. :ne average cost oer card ,s 
, ^-'th cne 10 B.aSE-t ner^'ork, 
(Entire .Macintosh 
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Sd 'onr'""" ^'^^ network has an IEEE s'tan- 

codin"7°"^ ^^^^ ^-P"' 

«^nRe ?n° '^^'^ ' -^'BS. -.th an av- 

•MBS -ir" °^ ^"^"^ P^"" "'■<^- "^"^ second soeed is l6 
r^o ''^'''°^™^teiy 5450 a card. 

Work- F'rsr'""^ ^° remember about the token nng net- 
on the ne-w' °" P"^ entire .Macintosh ramilv 
NuBus °'"'^'~oniy the .Macintosh comouters with a 

.r vou put a single 4-.\lBS card on a networig 
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that IS made up of 16-.MBS cards, you slow -jie speed of 
the enure network down to 4 MBS. The carc-s must be 
consistent. If you want a 16-MBS networn. ever\- cara 
has to be a 16-MBS card. 

• Other protocols. Additional protocols are either 
still in the development stage or have not yet come 
down enough in price to be affordable for most 
schools. One is FDDI (fiber distributed data interfaceX 
which is designed to give you a speed of 100 MBS on 
fiber optic cable. But FDDI cards are still in the Sl.OOO- 
52.000 price range. 

Another produCT is Fast Ethernet, which is designed 
to provide 100 MBS performance in the 10 baSE-t envi- 
ronment—a tenfold increase in the speed. The card.s 
cost approximately S695 each. 

.\nother future protocol for the education environ- 
ment is wireless communication. Wii-eiess systems wiil 
still need to come down in pnce, improve in speed and 
penormance. and overcome the limitations of school 
building structures to make inroads into schools, 
though. 

Note the speed of the FDDI and Fast Ethernet proto- 
cols. If you want to put video on your network — and 
you probably will, eventually — you'll need more net- 
work speed than is currendy available in the •■^j-cnet. 
Ethernet, or token ring environments. Keep that in 
mind as you make technology purchasing decisions. 
For e.xample. if you want to buy SI 50 Ethernet cards 
today, realizing that down the road you'll want to go to 
Fast Eti.emet. make sure you tell the person providing 
your cable uhat you want it to comply with the Fast Eth- 
ernet standard. This would require purchasing Category 
5 unshielded twisted-pair cable. That wav, you can^buv 
cable today for the cheaper Ethernet and then down 
the road move to Fast Ethernet and not have to recable 
an entire building. 

Additional considerations 

.\fter we decided on our network protocol (we chose a 
10 3.\SE-T Ethernet environment), we still had to make 
seme important decisions about ner\-ork coru'iguration 
and other maners. 

The first question was which nework software to 
use. Our choice was .\ovell .Vet^-are. which accommo- 
dates MS-DOS computers and, with a program cailed 
.\et^-are rbr the .Macintosh, also allows us to bnng iMac- 
intosh computers onto tne same t'ile server. We have an 
IB.M fOe se.-^-er :hat nins all our .MS-DOS and Macintosh- 
computers on the same network. 

Otner products that are used in education include 
AppieShare Pro, which is designed prunanlv for Macin- 
tosh and Appie Ue computers; DigiCard. which manv 
scnoois use for networking Apple lis and MS-DOS com- 
pute.'s; and SchoolMate, which is used to network 
Tandv-ry-pe com.puters. 

.\nother consideration is hard disk size. The kev ad- 
vice: Buv as much as you can afford. We put 1.3 giga- 
bytes in our 100-starion file servers. We aren't close to 
usmg It aQ yet. but when you consider that one minute 
or viaeo w,ll taKe up several megaovtes of hard disk 
space and software programs with Windows are grow- 
ing larger and larger, then you know that the larger the 



hard disk in the server, die longer it's going to last you 
down Che road. 

Su'll another thing to consider is where the students 
store their information. We originally thought they 
should store everything on floppy disk. But many kids 
can't remember to bring their lunch tickets .o school, 
let alone their floppy disks. So we decided instead chat 
all Che students should store their information on che 
network. That accomplishes two things, Fiist, wherever 
saidents go in the building, they can get into their files. 
Second, teachers can check and monitor students' work 
from anywhere on the network. 

\ final consideration is staff development and sup- 
port. We plan for staff development in all of cur tech- 
nology applications, in the belief that you have to bring 
staff members along if you expect chem to use technol- 
ogy in the classroom. We ask teachers to volunteer for 
some in-service sessions and provide stipends for oth- 
ers. We offer summer training, summer check-out of 
computers, and preservice u^ining, as well as training 
during che school year. But support carmot stop with 
training: You have to have someone avaOable to help 
people with problems when they occur — not a day 
later and certainly not a week later. We've hired a full- 
time person to help the district's technology director 
provide user support. 

The payoff 

What are the benefits of computer networks? For stu- 
dents, the real payoff is the information that is suddenly 
accessible to them through the CD-RO.M server or the 
modem. Right now. our students can search encyclope- 
dias on the nerv,-ork or reach out to a number of bul- 
letin boards, .^nd before long, way out on the plains of 
Kansas, our network will be able to tie to the Internet, 
and srudents will be able to work with a vast truckload 
ot data on the inl'ormation highwav. 

\nother benefit for students: They get experience 
they can use in the world of work. Todav. some 80 per- 
cent of all computers purchased are bought bv busi- 
nes.ses and put on networks. When students graduate 
and get [obs. thev ll work on those networks, and we're 
preparing them to do that. 

The nera-orks also provide a wealth of individualized 
remedial and enrichment instruction for srudents and 
make possible valuable interdisciplinan- activities. For 
e.xample. social studies and English classes can team up 
on the network to work on joint projects. 

For teachers, as for students, the real benefit is infor- 
mation accessibility. Imagine having more than one 
te.xtbook at hand as you design lesson plans. Imagine 
having an on-line compaa disc program that gives you 
an up-to-date map of Eastern Europe, instead of the old 
map of the Soviet Union in the social .smdies book. 

Teachers also benefit enormously from the commu- 
nications tools available tiirough a network. Elecuonic 
mail can go a long way toward breakmg down isolation 
and opening up communications among teachers. And 
the same cabling you put in for a 10 BASE-T network 
PDir '^" "^^^ '° ''"^ ^ telephone svstem as well. Q > j 
LiyH-^ Fmally, teachers make use of the networks to monP ' 
vor student performance—either on the integrated 
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learning system or by looking at students' files on che 
network. And chey can up inco the network co muke 
use of instructional tools such as electronic grade books 
and quiz designers. 

The networks have tremendous administrative ad- 
vantages as well. In fmancial terms, a major benefit is 
encouraging full use of the computers you've alreadv 
invested in. (The last thing your school board wants to 
do is buy a $2,000 paperweight.) In our high school, 
for example, 99 percent of the staff said use of technol- 
ogy and computers more than doubled in the first year 
after we installed che networks. 

Record keeping is anocher example. Our state educa- 
tion department has estimated chat tracking all the dif- 
ferent kinds of information we'd like to track for each 
student would take a secretary for every teacher. But 
with a good distria management system, we can do it 
with our existing s'iaff— and pull together reports for 
administrators. 

Right now, every secretary, guidance counselor, and 
principal in our school distria uses a computer and is 
on a network. Talk about improved communications. 
During our first month using electnDnic mail, we sent 
17,000 messages in one building alone— 17.000 for 
some 35 or 40 staff members. We estimate that a third 
of those messages actually saved a piece of paper, 
which makes some 6.000 pieces of paper (and maybe a 
small tree). 

Giimpses down the highway 

Our EdTech 20/20 plan is a vision for the future. Our 
first goal is for all our students to be technology literate. 
We want them to De prepared to use technology in col- 
lege, in trade school, or on the job. We want them to 
be life-long learners who are comfortable with change, 
because technology will continue to change. 

Full integration of technology into the curriculum is 
another part of our plan. Our goal is to make technol- 
og>- applications a part of every subject, not just science 
and math, and we're helping teachers find ways to use 
technology applications iii their classrooms. 

We envision multimedia applications, using interac- 
tive CD-ROM to bring the cumculum alive and interest 
students in learning. We also ar" working toward two- 
way interactive video, and we're within 20 miles of get- 
ting on a fiber line. Once we ve accomplished that and 
have set up a two-way interactive studio, we can link 
students to the re.st of the world so they can take 
courses that are cunently available only in larger school 
districts. The same technology will be a boon for staff 
development and a tool for the entire community. 

Our next step is a wide-area network that will link 
all the buildings in the dismct. Once that's completed— 
within the next year— we'll be able to trade data from 
school to school, gather demographic information, and 
compile test data for mandated reports to die scace. 

Already, ciiough. we believe the hard work and plan- 
ning mvolved in selecting, installing, and maintaining 
our distna's computer networks have more than paid 
off In fact, at the risk of mixing our metaphors, we'd 
say that cornputer networks are both the hean and the 
backbv^ne of any school technolotrv ninn III 
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HOW UNIVERSITIES 
CAN SUPPORT K-12 

REFORM EFFORTS 
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■■i MSELNTT.WDPL'VN, 
the Geogame, the Induction Year 
project, Centennial space shuttle 
launch simulations, the School Re- 
newal .Net^'ork. the Vinual Worlds 
project'— ail are examples of nerv,ork- 
based collaborative projects for K-12 
teachers, curriculum spec- .its, and 
students. .VIost of these projects use 
the Internet, although a couple lack 
even an electronic mail gate to the 
national system. Let me lease vou for 
now with lust the names, later I'll give 
a brief description of each one. 
Currently, there are many collabo- 
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John dement ttirtcts EDC'COM's K~12 
Setworking Project He wiU be reporting 
regutarfy on educational applications 
of networking and welcomes comments and 
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rations that use networking to sup- 
pon K-12 education and reform goals. 
There could be many more, ho'^ ever. 
. and the ones that now e.^ist should 
extend to more participants. A persis- 
tent problem for K-12 educators is 
lack of access to a national network- 
ing system. Many schools lack the 
bare essentials for computer-based 
communications; a computer with a 
modem and a telephone line that can 
be dedicated to such communica- 
tions for at least part of the day. Even 
in settings that have these basic es- 
sentials, there are many dedicated 
educators who would love to use the 
resources but lack the know-how. 

In several states (includingCalifor- 
nia. Florida. New Mexico, New York. 
Texas, and Virginia), statewide net- 
work connection programs do exist. 
Elsewhere, infrastructure resources, 
training, and beginning-user htlp are 
clearly needed. But there are other 
vexing problems. For instance, an 
extensive network that connects, 
among others, the state mathematics 
and science super\isors of all the 
states and territories uses proprietary 
software and cannot provide even 
electronic mail connectivity to other 
networks. (.Active efforts are under 
way to remedy this situation, and a 
mail gateway may exist by the time 
th.s is published,) 

Other network systems are project 
specific, allowing only limited or no 
electronic mail outside project-ori- 
ented connections; at the end of the 
project, the account is closed and the 
connection ceases. Network-based 
communications can become a pow- 
erful engine to suppon K~12 reform, 
but first a critical mass of educators 
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must Ix' connected with linkages that 
are pfrmanent and gentTJlized. rath- 
er than proiea specific. 

Universitiesand colleges could play 
a significant pan in helping collabo- 
rative projeas become an engine to 
revitalize the schools. To begin with, 
institutions can get involved by sup- 
ponmg efforts to extend conneaivi- 
ty. Why do K-12 educators need 
networking? What would they use it 
for? The basic reasons are, of course, 
communicative: for (sensonal gro'cvih 
and training, to expedite collabora- 
tive p,'-ojects, to gain access to infor- 
mation and to curriculum resources, 
and to connect students with each 
other and with ongoing projects. 

Donations of old equipment and 
software (some software companies 
are now offermg license transfers to 
schools at no co.st for academic pur- 
cha,se of upgraded software), as well 
as support for in.staliing telephone 
lines, are needed in some local situa- 
tions. In others, equipment is not the 
problem, but access, training, and 
u.ser support are. Gue,st-account ac- 
cess may be a worthy tcmporarv 
answer, but more important is help- 
ing a local system to develop its own 
training and, ■support mechanlsmsover 
lime. The key role ihai po,stsecondap,' 
in.siituiions can play m this area is m 
pro\ iding, and supporting, the con^ 
nection to the Internet. 

.Much of this comnnmication and 
collaboration should occur among, 
and be instigated by. K-12 educators 
ihenibelves. However, sunie ver\ sig- 
nil'icant roles could he plaved hv the 
university community; indeed, we 
can point to .situations where ihey ctn.' 
being played The \ision of what 
universities ,ind colleges can do to 
suppon K~12 ner^vork■based collab- 
orations can e.xtend well beyond con- 
nectivity. 

.A good example is in the develop- 
ment of K-12 curriculum approaches 
and materials. .Many of the cumcular 
e.vpens now implementing new ap- 
proaches are in po.stsecondary in.sti- 
tutions. The approaches being 
advocated call for a more collahrara- 
live, project-oriented view of teach- 



ing and learning. But quite often, 
these e.\pens don't have the com- 
bined knowledge of curriculum and 
of today s Internet, and we therefore 
run the risk of neglecting this poten- 
tial avenue of communication in many 
cunicular areas. 

Or take the notion of significant 
scholarly and research collaborations 
that take pbce among teams of edu- 
cators and students and disciplinary 
specialisLs in universities and research 
centers. Let's consider schooling as 
an integral part of the national enter- 
prise and schoolpeople at all levels as 
a national resource. Shouldn't we be 
calling on them for their input on 
many projects? 

During the 1980s, through the im- 
plementation of such projects as the 
.N'utional Geographic Societ>'s Kids 
Network, Bob Tinker and his col- 
leagues at the Technical Education 
Research Centers (TERC) pioneered 
the notion of putting serious re.search 
goals into the hands of student and 
teacher teams, integrated the results 
b>' use of telecommunications, and 
created collaborations with discipline 
e.Nperts. TERC s proiect areas, aimed 
at upper elementars' grades, have 
included Acki Rain, What's in Our 
Water, Solar Energy, and What VC'e 
Are Eating. 

Now II IS time to e.Ntend this idea to 
every cumcular area at every- educa- 
tional level. Let s addres.s topic areas 
and issues of national inieresl through 
collaborative proiect area.s. Boh Tink- 
er has thought of a student-run grid of 
seismic sensor stations Here are some 
other ideas, a standing colLiboration 
between leachers. student.s. and re- 
searchers on the genome and struc- 
ture of liie nematode Ctwiiurhahclilis 
elc)^tiiis. periodic "market basket ' gro- 
cery cost sun eys; assessments of lo- 
cal unemployment or dropout rates; 
or accesb to prenatal care and 'well 
baby " clinics. And how about field 
archaeology protects or a .standing 
effon to monitor water quality or 
ground pollution or acid ram. run by 
a school on behalf of a state or fedenil 
environmental control agency? 

The important features of .such 



projects mu.st be that they involxt 
students, under teacher supen i«.iun 
in gathering real, useful aata^^.«, 
laboraiion with dtsciplinarv' rflB h 
ers on a standing (or at ^Kt ► 
long-temv multiyear)b:isi.s. Discipline 
specialists would ovenie; qualit\- con 
trol and provide mentoring and trair 
ing when necessar>'. But leadersh 
must be at least shared by K-12 .. 
disciplinaiy community memb*.' 
Finally, the.se efforts must be reco.,. 
nized as pan of every teachers |ot 
and each student s education, not a> 
e.xtra credit or as a club activii\ 

Let no one argue that students and 
teachers are incapable of such work 
Projects such as these are imponani 
to the nation, not only as a source oi 
needed data but also as the beginning 
of .students" introduction into the -real 
world." One of the rea.sons that aca- 
demic schoolwork IS not taken seri- 
ously enough by our students is that 
It doesn t seem relevant to them. 

If such projects are to be created, 
the roles that colleges and universi- 
ties can play in K-12 educal|Mk'ill 
expand and .so will the comil|||Pj- 
tion requirements. Post,sccondar\" in- 
stitutions can foster these 
collalwraiions directly by encourag- 
ing disciplinary depanments to par- 
ticipate, by coordinating funding 
reque.st preparation, and by support- 
ing and rewarding faculty who partic- 
ipate. Collalx)rative. .scholarly protects 
in the humanities and the arts and 
sciences can stimulate learning by 
otfenng long-term suppon for schools. 
.Seminarb. bummer vsork opponuni- 
lies, and .sabbatical-yea: appointments 
can be created at bt)th schools and 
colleges. 

When your local school comes to 
ask about a guest account on the 
Internet, consider the opportunity" you 
are being offered and the difference 
your suppon can make in revitalizing 
our K-12 .schools. 

The following are descnptions of 
the network-based collaboj^jv-e 
projects mentioned at the l^4^Bg 
of this column; 

MSELNET: .Mathematical Sciences 
Education Leadership Network, a 
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collaborative effort between major 
mathematics associations and a divi- 
sion of the National Academy of Sci- 
ences. Esublished to connect the 
workers who implement the currioj- 
lum standards agreed to by the math- 
ematics education community, 
including every state mathematics 
supervisor. Uses IBM's PSInet, a pro- 
prietary store-and-forward system 
currently without either Internet ac- 
cess or gateway capabilities. 

KIDPLAN. Created by Odd de 
Presno of Nonvay, billed as "a global 
dialog forchiidren from 10 to 15 years 
old." An ongoing version of a project 
that was origirully called KIDS-91, 
which in May 1S>91 linked hundreds 
of children around the world. Uses 
the Internet. 

G«ogame. Developed by Tom 
Clauset of Winston-Salem, North Caro- 
lina, and aimed at middle and upper 



elemenur>- school. School classes 
send in a description of their own site; 
the coordinator scrambles the infor- 
mation in each response and sends 
out the scrambles as puzzles for the 
groups to solve. Runs on FrEdmail 
and the Internet. 

Induction Year project. Running 
over TENET (Texas Educational Net- 
work), this projea provides training 
and suppon for first-year teachers in 
Texas, Runs on the Internet. 

CentennMspaceshuttlelaiuich 
simulations. These projects run in 
conjunction with NASA space shuttle 
launches. A full mock-up of a space 
shunle is available at University School 
in Shaker Heights, Ohio. Student as- 
tronauts crew the mock-up for up to 
24 hours along with a real space 
shuttle launch. Other schools through- 
out the United States and in other 
countries assume various roles in 



I each simulated mission: secondan. 
mission control, altemauve landing 
sites, even the role &f docking anoth- 
er shuttle. Runs on the Cleveland 
Free-Net. over the Internet. 

School Renewal Nertvork. A 
project of the National Education 
Association's National Center for In- 
novation, supporting more tlian twen- 
ty-five site-based management 
restructuring projects in schools 
around the countrv using a PSInet 
link. 

Virtual Worlds project. Another 
periodic effon of the Cleveland Free- 
Net. After preliminary preparation, 
classes spend a school day explonng 
an assigned "virtual world": examin- 
ing drone survey data, designing ex- 
penments, and reponing the results 
back to "mission control." ■ 
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s committed educators work to 
reform schools for the 21st cen- 
tury, they are joined by corpo- 
rate and philanthropic leaders 
who understand the imponance 
of their effons and offer suppon 
for implementing technology in 
schools. 

Funders recognize that every 
type of educational institution is 
involved in the effon — not only 
schools, but also museums, sci- 
ence/technology centers, li- 
braries, and community agen- 
cies. Likewise, the work 
touches on every curriculum 
area, with math, sciences, tech- 
nology, environmental studies, 
multiculturalism. and literacy in 
the spotlight of change. 

Within those institutions and 
areas, funders recognize the 
benefits of integrating CD- 
ROMs, videodiscs, computers, 
multimedia, televisions, and 
telephones into new approaches 
to course content, activities, and 
assessment. They recognize, 
too, how electronic media are 
changing the ways we educate 
for a shared cultural heritage, 
organize schools, and interact 
with students and staff. They 
also recognize how parents, 
school districts, businesses, and 
community agencies are collab- 
orating in new ways to trans- 
form traditional, hierarchical 
structures into democratic ones. 

.Many of the wealthiest foun- 



dations and corporate giving 
programs nave made a commit- 
ment to educational change, 
supporting local and national 
organizations that spearhead the 
school reform movement. These 
groups award grants that help 
educators, school leaders, par- 
ents, and communities work to- 
gether, and they endorse imagi- 
native grass-roots effons. 

Foundations such as Ford, 
MacArthur, and Pew support 
outreach through radio and tele- 
vision programs to inform par- 
ents and the community about 
local school restructuring efforts. 
Projects that have the potential 
to become financially self-sus- 
taining and that can serve as 
models regionally and nationally 
receive high attention. 

School reform is viewed as 
the primary way to implement 
the six national education goals 
endorsed at the National Educa- 
tion Summit of 1989. Those 
goals are reflected in the priori- 
ties among grant-givers: Em- 
phasis on preschoolers speaks 
to the goal of all children enter- 
ing school ready to learn; atten- 
tion to the needs of at-risk 
youth aims to meet the goal of 
boosting the high school gradu- 
ation rate to 90 percent; support 
for the continuing professional 
development of adults ad- 
dresses the goal of lifelong 
learning; and emphasis on math 
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Following are a few exam- 
ples of such support:* 

• The Sloan Foundation of- 
fers awards in its Independent 
Learning Outside the Class- 
room program, which looks for 
innovative approaches to math, 
science, and engineering stud- 
ies — especially approaches that 
use multimedia and computer 
networks for self-education and 
that increase education and ca- 
reer opponunities for minorities 
and girls. Science museums and 
public libraries often serve as 
network hosts in these projects, 
providing families direct access 
to interactive learning materials 
and technical information. 

Grants arc awarded to sci- 
ence/technology centers, middle 
schools, and high schools. 

• Telephone companies such 




as Ameritech, NYNE.X. Bell- 
South. Pacific Telcsis. and GTE 
Telephone Operations actively 
support model demonstration 
projects that link homes, schools, 

* For more informjlion. ite Tlir L'SbLA Fund- 
int; SduKehiiok far Dtunm c Leanuii^ tiiiJ £Jn- 
lu/iimu/ Trihniiiiivs. by Aricni: Krebs. This 
!!72.pji;c sourcebook, supponcd by j rOstjrch 
crjnl from GTE Telephone Operjiions, lisH 
lunding agencies an ani-wrilin; iipt and 
skills, oi well as Mjllv. 10 help loriiiJl propos. 
als and keep informuiion current Single copies 
art a\ailjble for 50. plus 2i shipping 
and handling, from New Orbii Comniunica- 
lions. 39 Plazj Si.. Brtxiklyn, N.V 11217. (7111) 
857-3717. fji (71KI 857.6.135 Cop.es art also 
available from USDLA. PO Ho\ 5129, San 
Ramon. Calif "'45K.1. (SOOi S:9-.'4O0 



libraries, and government agen- 
cies by way of telecommunica- 
tions technologies. 

These companies often sup- 
plement videoconferences and 
educational television program- 
ming — including new video-on- 
demand services — with teacher 
guides, student activities, and 
print and electronic resources. 
Computer networking and ac- 
cess to on-line data bases serve 
learners in rural, suburban, and 
urban areas. 

The telephone companies 
have awarded grants to muse- 
ums to archive materials on 
videodiscs and CD-ROMs and to 
museums and science/technol- 
ogy centers to create hands-on 
interactive exhibits. They have 
also supponed mobile vans serv- 
ing as learning-resource centers 
that travel to low-income and 
immigrant communities. Home- 
work hot lines, an increasingly 
popular communications link 
between the family and the 
school, arc also funded. 

• Apple Computer's K-12 Ed- 
ucation Grants program awards 
$4 million annually to projects 
that focus on the needs of at- 
risk students and on innovative 
multimedia curricula, especially 
in environmental studies and 
global interdependency. Re- 
cently funded projects create 
new learning environments by 
developing student-centered 
materials that link classroom 
learning and learning outside 
the classroom. For example, a 
grant to San Diego's Hoover 
High School helped ninth-grade 
students create oral, written, 
and visual histories of their 
community, using it as a "labo- 
ratory tor learning." Each 
school is awarded equipment 
and 55.000 cash for oiher uses, 
such as purchasing software, 
training staff members, and at- 
tending conferences. 

• The National Foundation for 
the Improvement of Education 
(NFIE), created by the National 
Education Association in 1969. 
offers five grant programs. One, 
the Learning Tomorrow pro- 
gram, emphasizes creative ap- 
proaches and critical thinking 
about technology, restructuring. 
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CATEGORIES OF 
SCHOOL REFORM GRANTS 

• school restructuring 

• school and classroom management 

• family/school partnerships 

• school/community/business collaboratives 

• national standards and assessment 

CURRENT FUNDING PRIORITIES FOR 
CURRICULUM-FOCUSED GRANTS 

• math and science education, assessment, 
and reform 

• multicultural cumcula using print, film, televi- 
sion, and multimedia 

• foreign language and cultural studies 

• environmental studies 

• literacy projects 

• supplementary educational materials 

• data bases and on-line resources 

EXAMPLES OF MEDIA 
SUPPORTED BY GRANTS 

• interactive television 

• homework hot lines, voice mail, and audio- 
conferencing 

• computer networks 

• data bases 

• television, film, and radio programming 

• CD-ROM 

• videodiscs 

• multimedia 

• facilities renovation 

• telecommunications infrastructure 

• equipment 



and learning. In the first phase 
of this program. NFIE developed 
guides and scenarios describing 
what teaching and learning 
should look like in the schools 
of the future. These descriptions 
were formulated with advice 
from business and industry lead- 
ers, expens in technology, futur- 
ists, and educators. 

Now in its grants phase. 
Learning Tomorrow operates 
regionally with support from 
local and regional foundations 
and corporations — especially 
the Regional Bell Operating 
Companies. 

Recipients of grants in 1992 
include the Garden City (Mich.) 
Public Schools for a project 
using lumaphones — telephones 
that can depict photos of callers 
on a screen — to connect stu- 
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News from the dents in the United States, Ger- 
Siars: Teachers get many, and Japan. A grant to the 
a briefing on the Austin (Texas) Independent 
latest in satellite School District supported de- 
news-gathenng velopment of K-12 curriculum 
technology through units that use technology to en- 
a GTE fellowship courage global understanding 
program. and world citizenship. 

• The Toshiba America Foun- 
dation, created in 1990. gives 
high priority to math and sci- 
ence classroom projects initiated 
by middle school and high 
school teachers. Most grants tar- 
get enhancement of the curricu- 
lum with hands-on learning ex- 
periences using computers and 
calculators, field trips for data 
collection, or visits lo museums 
and science/technology centers. 
Toshiba emphasizes commu- 
nity-based programs and panici- 
pation by girls and minorities. 

Some of Toshiba's grants 
link children with parents in 
school "science day" projects, 
and some allow schools lo par- 
ticipate in distance-learning 
"Tield trips." such as the Jason 
Project for science-focused un- 
dersea exploration. Still other 
grants suppon specialized activ- 
ities and pilot projects for at- 
risk students, involving them in 
diverse science and math learn- 
ing activities. 

For example, a 1992 grant of 
SS,000 to Tuckers' Crossroads 
Elementary School in Lebanon. 
Tenn., supported a mobile 
mathematics lab that uses visual 
aids, manipulative materials, 
and real-world applications to 
further understanding of mathe- 
matics concepts for students in 
grades seven and eight. 

I APPLYING FOR A GRANT 

u. 

i Foundations rarely fund the pur- 
= chase of equipment and technol- 
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ogy per se. Instead, they fund 
projects whose content areas 
and activities match the founda- 
tion's priorities. Technology 
must be integral to the project's 
goals, rather than the goal in it- 
self. 

For direct grants of equip- 
ment and software — and some- 
times cash — educators can turn 
to corporations and equipment 
manufacturers such as Apple 
Computer, Digital Equipment 
Corp., IBM, Panasonic, Sony, 
Tandy, and Texas Instruments. 

In any case, it's imponant to 
research the interests of funding 
agencies and to contact their 
program officers before sending 
proposals. 

Competition for equipment 
and money from both founda- 
tion and corporate sources is 
keen. V/inning a grant usually 
requires much effort to develop 
links with the funding agencies 
and much time to prepare ap- 
propriate submissions. 

Most funding agencies re- 
quire first a brief (two or three- 
page) letter of inquiry. If the 
agency likes what it sees, it re- 
sponds with application guide- 
lines for a formal proposal. 
Grant-seekers can target their 
letters of inquiry to various 
agencies simultaneously. If 
more than one agency invites a 
full application, letting the agen- 
cies know that fact might well 
enhance your chances of gain- 
ing suppon from one of them. 

Be certain to include profes- 
sional training as part of the 
grant request. Teacher training 
accounts for nearly 50 percent 
of total funding in materials and 
media development grants. No 
matter what their priorities, 
funding agencies recognize that 
educators must be prepared ef- 
fectively lo transform class- 
room practices, content areas, 
and methods. 

Funds are available for staff 
development workshops (in-ser- 
vice, after-school, and summer) 
and to adapt curricula to new 
interactive technologies. Grants 
to develop leadership skills for 
administrators, school board 
members, and staff members 
are also available. 
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The best grant proposals are 
those that encourage collabora- 
tion among institutions and 
within communities. Individual 
schools should involve other 
schools in their districts and es- 
tablish links with local colleges 
and universities. 

The following program de- 
velopment tips can lead to 
grant-winning and long-term 
success: 

1. Generate partnerships and 
programs that can become eco- 
nomically self-sustaining. 

2. Match curriculum and pro- 
ject objectives with appropriate 
media and transmission sys- 
tems. 

3. Where possible, involve 
groups of users, experts, and a 
consortium of sites, including 
libraries, community centers, 
homes, and museums. 

4. Seek funding to extend the 
learning environment and to en- 
hance panicipation through in- 
teractive technologies and mul- 
timedia. 

Project assessment is crucial 
to funders and should be in- 
cluded in the program's pro- 
posed budget. For K-12 
schools, the assessment phase 
of the project is a good place to 
build in collaboration with a 
local college or university, 
whose faculty can provide the 
necessary expertise for prepar- 
ing criteria and reports. The ed- 
ucational research labs funded 
by the Department of Educa- 
tion's Office of Research and 
Improvement can often help 
with assessment. 

Schools can also use educa- 
tion consultants who have broad 
experience in distance learning 
and educational technology. Be- 
cause much of what is accom- 
plished with technology in 
school restructuring strategies is 
not measurable by standardized 
test scores, educators and those 
who assist them must apply 
new techniques, new perspec- 
tives, new models, and even a 
new vocabulary to assess pro- 
ject results. 

Funding agencies also are in- 
terested in disseminating infor- 
mation about the projects they 
fund, and they want to invest 



carefully in projects that can 
serve as models and be repli- 
cated. Some foundations will 
help their grantees disseminate 
findings and activities nation- 
wide. 

Proposals should be written 
clearly and concisely and 
should be easy for readers to 
follow, complete with a cover 
page, project abstract, table of 
contents, and headers or footers 
on each page for easy reference. 
The budget need not be longer 



than a page or two. Supporting 
materials (letters of reference, 
recommendations, vitae) belong 
in the appendix. 

One of the most important 
words of advice: re-apply. Only 
a small fraction of requests are 
funded, so it's essential to think 
of applying for grants as an on- 
going process rather than an 
isolated occurrence. An agency 
that does not fund a proposal 
one year might look on the 
same proposal more favorably 



the next. By then, agency deci- 
sion makers wi^ know the ap- 
plicant better ar.d. if they Jfl^ 
the project, might help ro^V 
the appUcadon. 

New directions, new media, 
and new transmission systems 
have emerged as crucial to edu- 
cation. You must be imaginative 
and hard working to secure 
funding for the projects you 
have already initiated and for 
the possibilities and programs 
you only dream about. □ 
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THE RECESSION HAS BEEN THE KNOCK- 
out punch to many school budgets that 
were already wobbly at the knees. As 
businesses fail and people lose jobs, 
local tax revenue — the pnmary source 
of many public school budgets — 
shrinks. As a result, 
schools aren't able to 
increase their annual 
budget, or wone, that budget gets even 
smaller. Many districts are fighting bade 
by being extrmeiy .aeative with their 
existing resources and personnel, 
implementing sound financial plans, 
and getting funds irom outside sources. 

One such outside source is a grant, 
which cm, in some cases, provide hun- 
dreds of thousands of dollars to a 
school or distna in one quick shot. 
While the money must be used for a 
spccihc purpose, a grant does help the 

those benefits, we highlight below a 
handful of schools and distncts that 
rece.itly applied for. and received, 
grants. 

.New Technology School 

The .McKinnev Independent School 
Distna in .McKinnev, Te.xas. is planning 
a new technoiogy-nch scnool and has 
hirea new staff to design its overail pro- 
gram. .\s the sole recipient of -Jie 1992 
Department of Educauon Innovauon in 
Educauon grant. .McKinnev was av^-and- 
ed almost S6 million dollars for a two- 
year penod. UHth the monev the distna 
Will create the .Academic 
Compeuuveness Through Tecnnology 
(ACT) Academy, a K-12 school with 
demographics that will represent a 
CToss-seoion of the distna Opening in 
September 1993, it will feature a world- 
class, technology-rich curriculum in 
English, mathemaucs, science, historv 
ana geography. 



school implement a new program with- 
out affecimg the bottom line. It also 
gives educators the means to attain a 
particular educational goal and, in the 
process, wipe away some of those 
sinking feelings among staff associated 
with the recession and 
budget slashing. 
Even more importantly, 
according to educators, simply the pro- 
cess of writing a grant proposal often 
has a greater effea than the money 
itself. The planning, research, and in- 
depth ^Tting that is required in prepar- 
ing a gnnt proposal provides a vision 
and long-tenn bluepnnt that the school 
might be able to implement lata on — 
even if it doesn't win the granL 

Every educator should know a little 
bit about grant gettmg. Whether you 
•^-Tite 'iie grant itself, or ask someone to 



do it for you, knowing about grants is 
important. This article is Electronic 
Learnings anempt to tell you every- 
thing you need to know about grants: 
where to get one, how to increase your 
chances of gethng one, and why it's so 
important to at least try to get one — 
even if you don't succeed 

Grants for technology come in all 
shapes and forms: some grant-givers 
provide only equipment, others just 
money, and still others a combination 
of the two. The source may be the fed- 
eral government, sute, or local fiinding 
agencies, or pnvate foundations. The 
amount may be in the thousands or in 
the millions. Whatever the case, the 
effea is the same: The funding is short 
lived, but the benefits are feJt far into 
the future. 

To show you first-hand some of 



Interestingly, ACT Academy is not 
the brainstorm of a grant-wnting team. 
The idea Ls an outgrow-th of the dis- 
Una's long-range technology goals and 
plans. Cnucal to the creauon of that 
plan was input and assistance from 
parents, busmesses. a/id higher educa- 
uon. and the community at large. That 
process" says Sue Gleghom, assistant 
superintendent for instruction, 'is more 
cnucaJ than the plan. It is designed so 
that the community will sustain the 
proiea after the federal grant ends." 

To write the grant proposal, 
Gleghom savs, 'We looked closelv at 
our technology plan and e.xtended it; 
we took a giant step forsvard to ask 
ourselves what school environment we 
would want as a final outcome. The 
result was the ACT Academy." 

The academy will be housed in 
Greer Elemenury School, currently a 
400-student, K-3 campus that was built 
in the eariy 1930s. .Almost SI. 2 million 

46 



of the grant will go to renovating and 
remodeling the building. The rest will 
support cumculum wnting, staff devel- 
opment, and new staff. 

While the curriculum will drive the 
technology, Gleghom expects to use 
multimedia, telecommunicauons, and 
distance learning as integral compo- 
nents of the program. "We want to 
break the mold of conventional teach- 
ing strategies so that teachers can deliv- 
er instruction tliat results in supenor 
academic achievement," Gleghom says. 

The ACT Academy will be a year- 
round school open from 7:00 a.m. to 
10:00 p.m.; during after-school houn it 
will serve as a community learning cen- 
ter. Gleghom envisions a 10 year old. a 
16 year old, and a 35 year old woiking 
together on projects. In addition, teach- 
ers from the rest of the distna can be 
tramed there. Ail schools wUl be linked 
electronically. 



Is S6.miliion the answer for every 
distrio? Gleghom is certain that the 
money — and the long-tange plan— will 
make a big difference in MciUnney. 

University Collaboralion 

A high school/university collabora- 
tion in Oiem, Utah, is using technology 
instead of textbooks to teach mathe- 
madcs. Thanks to a *ree-year, $749,000 
Next Century Schools grant from RJR 
Nabisco, Orem High School will have a 
new integrated math, science, and 
English curriculum and a new home- 
work assistance program. 

Brigham Young University professor 
Edward Green b^gan planning for this 
program 10 years ago when he starred 
teaching Algebra without pay at Orem 

High. His ovemding belief is that all 
studencs should take .\lgebra because, 
without it students are often excluded ' 
from higher-level dasses and college. A 
bit ahead of his time, he created new 
te.xts and designed instructional videos 
to assist him. 

Today, Green and Orem's principai 
John Childs designed "The 
Computerized Classroom," which uses 
computers, video presenutions. and 
mini-texts in a curriculum that inte- 
grates geometry and algebra n with 
Ch«imistry and English. They are devel- 
oping matenals such as newsprint text- 
books, take-home videos of classroom 
instrucuon, and video/computer home- 
work aids. 

The grant allows them to produce 
and disseminate these matenals and 
hire addiLonal G.em teachers and BYU 
students and faculty to serve as consul- 
tants in the deveiopmcnt, implemcnta- 
uon, and replicaLon of the program. 
Three quaners of the funding provides 
e.xtra scan to allow them time to devei- 
op and create the instrucuona! maten- 
als. The remaining funds are for com- 
puter hardware and other equipment. 
The key element. Green says, u the 
cooperauon and team spirit the proiea 
generates. "It's amazing wnat you can 
get when people work together." 
Green says. 'It's not )ust the produa 
but a process that lasts." 

Using CD-TV, regular compacr disks, 
computers, monitors, and networks, 
the team has created instrjcuonaJ mate- 
rials that present information to stu- 
dents in new ways. .Much of it deals 
with real-world applications of nuthe- 
matics. The next step is to incorporate 



telecommunications and distance learn- 
ing 'Via satellite dishes, to allow tnem to 
Tunher reach out into the worid. 

The design team, using the grant 
money, is creating a system that , will 
serve students in the distria for many 
years. Green plans to offer the materi- 
als to other schools in the district 

Model Schools 

The Afliambra Unified School Distria 
in Alhambra, Calif., is in the final year 
of a five-year sate Modd Technology 
Grant program. For each year of the 
funding Alhambra received $500,000. 
The money was used to create two 
model technology schools: Emoiy Park 
Elementary and Alhambra High. This 
year, the district received $300,000 
(5292,000 in actual dollars after a recent 
cut) to maintain the program and dis- 
seminate the resulB, but the luCtaeX 
uncenaia While Gary Camow, tSeJ^- 
trio's coordinator of instmctiotal'igfei 
nology, has leveraged the di^^» 
funding into additional grants and psS© 
nerships, and while the district^^ 
schools have been supportive, Caii^fc 
says: This is a dty spelL" 

Camow's goal when he came to i 
distria in 1985 was to put a 
in every classroom and a computa 1 
in each school. He's 80 percent th^ 
but not likely to reach his goal in'.di' 
very near future. 

The five years of funding wcju-prf^ 
marily for staff development" ar^. 
equipment. At the elementary 'aJiiji;; 
every teacher is knowledgeablel'abciit 
technology while at the high'5chool 
6>70 percent of the staff is te<ijSally 
competent. The equipment'lswell; 
used and, Camow says, Techribiogy 
now serves as a catalyst, making! 
school more interesung to students "iii 
giving them new ways to explore. "•IJhi,' 
addition, the two schools serve "as 
training sites for teachers from the rest 
of the district and the surrounding 
area. 

The orig!.nal proposal, one of six that 
was eventually funded, was designed 
by distria staff in conjuncuon with per- 
sonnel from Pepperdine University. 
The key to winning, Camow believes, 
was the proposal's philosophical 
vision. They focused on student<en- 
tered learning and proposed that tedi- 
nology could promote it. 
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In the first year, they enlisted the 
support of the elementary xhod staff 
and spent all of the resources on that 
school Every staff member bought into 
the plan and by the third year, the staff 
even felt that it no longer needed^ 
technology support person, tost 

they asked to sf^t the funds into s 

stipends for 10 teacher/facilitators and 
extra equipment. The high school 
began its program in the second year. 

Each year, the district not only 
nutched 10 percent of the grant funds 
but used Chapter 1 or Chapter 2 funds 
03 buy more equipmenL Other schools 
in the distria soUdted support from 
local businesses and parents and also 
wrote proposals for grants. 

The result of the five-year grant a lot 
of equipment, custom-designed materi- 
als, uuined personnel, and an integrat- 
ed technology program they probably 
can leverage into additional funds. 

Strength in Divetsity 

In Abita Springs, Louisiana, teacher 
Kathleen Duplantier says of these 
tough economic times: 'Louisiana will 
not nouce as much as the rest of the 
U.S. because we've never really seen 
terrific economic times." 

The Apple Crossroads grant for 
5115,000 worth of hardware and soft- 
ware that her school received hel^^iMk 
by providing equipment and, mHjjjjP 
importantly, the motivation to expand 
instructional capabilities. Savs 
Duplantier, 'If you looked at the phi- 
losophy of the school today and the 
philosophy five years ago, I think you 
would see big changes, and some of 
those changes are because of the tech- 
nology and the multicultural program 
that- we put in place because of the 
grant." 

While money isn't abundant, the area 
is rich in racial diversity. One program 
has students building HyperCand stacks 
about African-American, Choctaw, 
French, and Native American cultures. 
Each grade level is responsible for a 
culture; students condua research to 
learn about a particular people's music, 
art, drama, and much more. Guests 
come in to tell stones and share infor- 
mation; students build sucks about the 
visitors and link this information to 
other sucks they created. 

"We are in the process of some 
other technology changes too," 
Duplantier says. >/lany parents are buy- 
ing home computers now, which^fl|| 
often a great financial sacnfice. In adC^P 
tion, when two new wings were built 
this past year, the district installed 
wiring for cable TV and networking. 
Technology, says Duplantier, has new 
importance in Abiu Springs. 
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'^That I feel we need now is not 
necessarily more hard^-are, although 
that would be nice, but training 
money, training tune, and opportunities 
to broaden our teachers' perspecuves 
about the possibilities of ceachmg with 
technology. It is very important to be 
sure that there is an exciting and mean- 
ingful curr.cuium that will be aided 
with the use of technology." 

Distance Learning 

In .Nonh Dakota. Donna Schwartz, 
superintendent of schools for the 
Diocese of Fargo. Nonh Dakota, won 
a tnree-year U.S. Departmer>t of 
Education Eisenhower .Vlath,- Science 
grant, ^'ith the S330.OO0 tnat the dio- 
cese received. 13 schools purchased 
advanced and enrichment courses 
rrom sateilite-based distance learning 
providers. Both students and teachers 
earn credit tnrough downlinked class- 
es in numerous subiect areas. Even 
teachers from local public schools 
anend the lelecourses. 

Students are now taking advanced 
placement courses, as weii as classes 
in marine science, phvsiology. and 
genetics — instnjction which could not 
be provided any other wav. Teachers 
are gammg new knowledge from staff 
development courses (not to mention 
college credit). 

Sc.nwartz appeuied to a private 
rounaaiion iwnicn wishes ;o remain 
anonvmous) ror equipment and ^as 
;nus aoie ;o outnt each scnooi w.th 
5Jteilue receivers, ,-nonitors. ana tele- 
phones ;or the ■.nteractive courses. 
Shes now writing a grant proposal 
;or muitimecia eauioment. 

'i'hen ;he .uncs run out. Schwanz 
believes :he ichoois ■^■lll pic:< up :ne 
costs Tiemseives. Tnev want it badlv 
e.".ougn. 50 ihevre imding wavs." sne 
savs Some jc.noois have aireaav 
.'ormed punning committees and 
intend :o request :'unas trom iocai 
businesses ana jse matcmng .-'unds 
from enaowments to continue 
Thev ve seen wnat a difference ;ne 
•.ec.v;oi05\- <^2n maKe." 

.-or eacn grant d inner, .binding ore- 
Moed benef'its -nat went rar bevonc 
tne acuiai dollars It encouragea staff 
:o work togetner as a team. ;o create 
long-range plans, and to teach stu- 
dents in new ^\avs Pe:haps mos; 
imporjntjv. L'^.e grant monev generat- 
ed e.xcitement among starf and sti:- 
oents. That s tine iesson for noperu; 
grant '^■nters.' The funding was mereiv 
tne caialvst tor c.-.ange-. the collaooru- 
tive planning process made tne 
biggest long-term difference. ■ 



Gwen Solomon is director of the 
School of the Future in New York 
atv. 
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Imagine that I am a science teacher, 
managing a group of creative sixth 
grade students. I have watched them 
at lunch playing with sets of plastic 
dinosaurs, reconstructing ancient 
battles between Triceratops and 
Tyrannosaurus [1]. On their breaks, 
they access several compact discs on 
the classroom netv/o k on dinosaurs, 
often visiting the Virtual Natural 
History Museum. Sometimes they 
roam on their computers through the 
halls of great dinosaur exhibits in 
museums in New York City, Chicago, 
Washington DC, London, Brussels, 
and Berlin. Just before afternoon class 
begins, and while they are on recess, I 
send out over the school network a 
deceptively simple assignment. A few 
of my students hanging out in the 
classroom, the lunchroom, and on the 
playground with their computers, pick 
up my assignment immediately |2I. On 
their computers, a QuickTime clip 
appears with me as the star For a few 
irritating minutes, ! hear my voice 
around the school hallways— at differ- 
ent decibel levels— asking my students 
the same question,"What happened to 
the dinosaurs?" 

In our afternoon class, we work out a 
plan. Groups of five students will work 
as detective units on different parts of 
the assignment. One group will seardi 
the local library, and libraries on the 
network, to create a histoncal review of 
various theories on extinction. Another 
group will examine how museums 
have answered this question in their 
exhibits. A third team will search for 



experts in the field on the network and 
ask them directly for their opinions. A 
final dinosaur "squad" wiil synthesize 
all the reports and make a formal 
presentation in the school auditorium 
for me, their classmates, and any of 
their "witnesses" or "collaborators" 
from the network. 

1 have a few inklings over the next 
several weeks of the feverish activit)- of 
my charges. I find several complaints 
in my e-mail from a group of paleon- 
tologists at Berkeley, tired of being 



I find several 
complaints in my 
e-mail. ..tired of being 
pinged electronically 
by a persistent sixth 
grader with the 
electronic handle of 
"Femur." 



pinged electronically by a persistent 
sixth grader with the electronic handle 
of "Femur." A former colleague at the 
University' of Chicago blind copies me 
on several large files that he sends to 
one of the groups. Another paleontolo- 
gist in Denver lets me know that she 
has sent some students summdry 
reports of her discoveries of dinosaurs 
above the Arctic Circle in Alaska. It 
seems my students have been burning 
up the network connections! 



The leaders of the entire team ask 
me if one o'clock on the following 
Friday afternoon fits my schedule for a 
presentation. Surprised at their 
completion ahead of schedule, 1 agree 
to the date. Invitations go out over the 
school network. The school is abuzz 
with stories about the report— as I can 
tell by the volume of electronic notes 
going between students during classes. 
On the big day, with their computers 
hooked to the auditorium projection 
equipment, the show is ready to begin. 
I know that there are a few virtual visi- 
tors, by way of the network— Dave at 
the University in Chicago, Elly at the 
Geological Survey in Denver, and 
Steve in Cambridge, 

The screen in the auditorium fills 
with a clip from Walt Disney's 
Fantasia, the famous dinosaur scene 
set to the music of Igor Stravinsky's 
"The Rite of Spring." If s followed 'by 
an interview with Michael Crichtori, 
author of the fictional Jurassic Park. 
Next is a summary of formerly fash- 
ionable theories of extinction against 
a backdrop of Hollywood dinosaurs. 
The program continues for an hour 
and not a peep can be heard in the 
large room. At the end, I congratulate 
the team in their efforts, and their 
peers give them a standing ovation, 
punctuated with imitations of 
dinosaur sounds. 

When I return to my classroom, 
1 check my electronic mail and find 
requests for copies of the students' 
report from Chicago, Denver, 
Cambridge, and other academic 



50 



...they have already 
loaded the file on the 
school server... so that 
anyone can FTP it. 



locales. It seems they have been paid 
the highest possible compliment on 
the net. I am about to tell the class of 
their accolades, when they infonn me 
that they have already loaded the file 
on the school server and posted 
i;istructions so that anyone can FTP it. 
It is amazing what a few computers 
and a simple question can do for a 
group of sixth grade dinosaur experts. 

Does my fantasy sound too far- 
fetched? Are there ways now to allow 
this sort of constructive, as opposed 
to rote, learning? Here are a few exam- 
ples, just so you believe me when I 
tell you that this is not as improbable 
as it sounds. 

KIDSPHERE 

One of the best resources available 
right now for students and teachers is 
KIDSPHERE. (KIDSPHERE used to go 
by the name KIDSMET, but recently was 
changed.) This is a list on the Internet 
designed exclusively to encourage the 
dynanaic use of computers as a means to 
communicate — in ways impossible with 
any other educational tool. Founded in 
May, 1989, KIDSPHERE connects 
shjdents to other students, teachers with 
colleagues, and opeas opportunities for 
collaboration on a scale unknown in the 
history of education. The popularity of 
K]DSPHE:RE has led to several spinoffs, 
such as KIDS, a list for children to 
communicate just with other children, 
KIDS FROM KA.NATA, a Canadian 
project linking 3,000 students and 120 
elementary schools that is jtist in its first 
phase, and KidzMail, a list for gifted 
students. What kind of projecU appear 
on KIDSPHERE? Here are some recent 
examples. 

PEN PALS 

Perhaps the epitome of deadly educa- 
tion is foreign language learning, espe- 
cially when it is practiced as exercises 
that engage students in unrealistic 
conversations, using lists of seenungly 



useless vocabulary, generating head- 
aches pounding with verb tenses. A 
new way of learning the idiosyncrasies 
of a foreign language connects students 
in different countries over the nets, 
allowing the exchange of electronic mail 
in native tongues. 

Kids in Minnesota practice their 
French with a class in Bologna (for 
whom French is also a second langu- 
age). German students in Dusseldorf 
practice their English with counterparts 
in the United States. A student in Pisa 
describes, in an electronic letter, an 
annual tug-of-war over a trolley held on 
a dty bridge every June. And for those 
without computers, notes are posted to 
encourage analog letters; a teacher in 
Slovakia asks for messages for her 
shjdents to sharpen language skills and 
discuss issues of mutual interest, such 
as the environment. 

VIRTUAL TRAVEL 

With KIDSPHERE, students can ask 
questions of researchers in tfie Antarctic, 
explore the wilderness of northern 
Minnesota, check on the progress of the 
Iditarod Sled-Dog Race, or trek across 
Africa. Let me elaborate. An elementary 
school student in Washington State is 
intensely interested in penguins. With 
her computer, she discovers a physicist 
working at a research base oh the 
southernmost continent. The physicist 
relays the questions to a biologist who 
in turn answers her questions on how 
penguins breathe underwater, how long 
they live, and how they reproduce. 

Three groups of students explore the 
Boundary Water Canoe Area Wilder- 
ness north of Ely, Minnesota, communi- 
cating back to the network via cellular 
phones and Macintosh PowerBooks. 
Reports stream back on the weather, 
fauna, flora, and survival in the dimahc 
extremes. Video cameras and faxes 
supplement the electronic reports with 
irUbrmation on gear, food, games, and 
dog sledding. 

A school near Cleveland cooniinates 
reports from the Iditarod Race, wliich 
usually lasts 11 days. Reports on 
weather and standings provide students 
on KIDSPHERE with a real flavor for 
the experience without enduring freez- 
ing winds and deep snows. For those 
who have never understood wind chills 
and thermal shock, who have never 
seen a lake motionless and windswept 



as a sheet of ice, these trips via the 
computer provide a sampling of ^sjK^ 
without risk and expense. 

For those living in northern dimesi, it 
may be impossible to undersUnd the 
extremes of the Sahara. With their 
computers and a satellite hookup, a 
group of shidents travelled on a 10,000- 
mile bicycle journey in Africa. Video 
footage, online reports, and a newsletter 
provide details about the expedition. 
Students have opportunities to ask 
questions of Africatrek's leader, and 
learn more about the geography and 
environment of Africa. 

Their appetites whetted, a compact 
disc such as "Svinga" can provide even 
more information, in this case on the 
culture and life of Zimbabwe. Built 
with HyperCard, students can learn 
more about the history, economics, art, 
or animals of this country, fresh from 
the national encyclopedia. Explore a 
national park, learn native phrases, 
understand the value of local currency, 
all with the click of a mouse. In con- 
junction with KIDSPHERE expedi- 
tions, Svinga gives students a chance 
to explore to their imaginative Hj^Bk 
right from their desktops (3). ^jjP 

ELECTRONIC SCIENCE 

Environmental studies are an impor- 
tant part of the curriculum but often the 
focus on local problems prevents 
students from getting a larger, even 
global perspective. Many children are 
exposed to the concept of water pollu- 
tion, acid rain, and deforestation, but 
have no idea that a given sihiation strad- 
dles national boundaries and even 
oceans. In one project, shidents collected 
samples of rain or snow and posted pH 
values to a bulletin board in Boston. In 
another networked experiment, fifth 
graders in Illinois analyzed samples of 
ground water collected by their cohorts 
and shipped in special kits. In exchange, 
fellow participants received a sample of 
Illinois groundwater, pH paper, and a 
color chart. Another fifth grade class 
polled their colleagues on environmen- 
tal issues, asking students to rank air 
pollution, deforestation, extinction, 
water pollution, and waste disposal^a 
terms of seriousness. Many exf^^B 
menters received advice froni scien^^ 
and teachers on procedures for their 
experiments, to ensure the validity of 
their results. 
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Other groups of students track migra- 
tory birds as they move north in the 
spring ind south in the autumn from 
Canada and the United Sutes to Central 
and South America. Children along 
migratory paths post the passage of 
different species electronically, allov/ing 
students to create electronic and paper 
maps in class on routes, distance trav- 
elled, and elapsed time from start to 
finish. To understand migration in the 
very real sense of actual movement — 
plotted on a chart, based on daily elec- 
tronic communiques — is a very different 
experience from a textbook discussion 
of avian navigation. 

And there are answers for teachers 
seeking a new way of intnxiudng an all 
too familiar topic, dinosaurs. Many chil- 
dren are paleontological experts, 
knowing the names and habite of herds 
of Mesozoic creatures with a depth that 
would rival the professionals. The names 
themselves become a secret language for 
students, because the alphabet soup of 
reptilian identities befuddles adults. Yet 
most of these young dinosauxian special- 
ists do not understand the Greek and 
Latin prefixes and suffixes behind the 
names. A teacher in Menlo Park, CA, 
posted a note on KIDSPHERE asking for 
help with these prefixes and suffixes, 
to give her students an opportunity 
to invent their own new dinosaurs. 
Remembenng a recent children's book 
on these extinct creatures with an exer- 
cise involving these Greek and Latin 
phrases. 1 pull it from the bookshelf, 
find m it a list of common suffixes and 
prefixes, and post mv discovery to 
KIDSPHERE for all to en'py (4). 

Even adults car. enjoy the serendipity 
of this list as a way to devise a new 
educational recipe! KICSPHERE is not 
for children or teachers only; it is a way 
of learning different from any we have 
known— a license for education urHke 
anything 1 have ever seen [5]. 

AN EDUCATIOiN REVIVAL 

In 1989, the governors and the 
President of the United States agreed 
that education needed to be trans- 
formed radically to prepare for the new 
century Those goals are impossible 
without funds; since 1980, two percent 
or less of the federal budget has been 
devoted to elementary and secondary 
education (6). The lack of technology in 
schools is particularly noticeable in 



those struggling for funds for books, 
facilities, and salaries. For these institu- 
tions, it is merely a dream to imagine a 
classroom with even a single computer, 
a modem, and a dedicated phone line. 
Students and teachers lose opportuni- 
ties, leading to a downward spiral in 
educational performance from kinder- 
garten through high school. Can just a 
machine make a difference? 

The evidence in support of tech- 
nology exists in the Internet tools like 
KIDSPHERE. Children always answer 
that they plan careers as astronauts, 
paleontologists, physicians, and other 
scientists early in their academic careers. 
Then later, the routine and boredom of 
science and mathematics education 
drive them to video games, television. 



Children along 
migratory paths post 
the passage of 
different species 
electronically... 



and sports. Access to resources like 
computers, decent science labs, and 
libraries with up-to-date collections can 
keep a few more students interested in 
science and math, well into high school 
and college. 

Those of us who suffered a math 
teacher who could not add or a science 
instructor who could not bo,l water, 
remember the expenence of oij- enthusi- 
asm leaking away like gas from a 
rapidly deflating balloon. There are tools 
available to keep cunosity alive and well 
in students and to make teaching better 
than we ever thought possible. Who 
would have thought we would see a 
bme when students scattered around the 
world could work togetlier on a science 
project or a writing assignment? Or 
when verb tenses were perfected with 
pen pais thousands of miles apart? 

The tools are available to improve 
education right now. It is only a matter 
of our conunitment not only at a nation- 
al level, but as individuals in schools, on 
networks, and within communities. We 
can make the adult population of the 
next century truly advanced, or reme- 
dial at reading, writing, math, and 
science levels akin to a century ago. With 
technology, the decision is truly up to us. 
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SOURCE: Facilitator's Guide for video-based staff development program, 
Teaching & Learning with Technology . Copyright 1994 by the Association 
for Supervision and Curriculum Development. Reprinted with permission. 



Technology as a Vehicle for 
Transformation 

by Lynn Murray, Al Myers, Gary Howard, Bernard Caron, 
and Julie Longchamp-Fay 



"The accelerating rate of change and the knovAedge explosion have 
made learning to learn the most important outcome of education 
for a 21st century democracy. Technology can provide a common 
ground where teachers and students can learn together— where 
young and old can share in the development of skills, discovery of 
knowledge, and even exploration of feelings about "not-knowing" 
and learning. 

In 1991, at Williston Central School in Williston, Vcnnont, Swift House 
was created to pOot a transformed educational program. ApproKimatcly 
900 students, ages 5 through 13, attend Williston. within a system of 10 
"houses," or families, of learners. Each house encompasses a family com- 
posed of 85-100 students, 4 teachers, and associated support staff. Al- 
though all houses demonstrate aspects of the essenual characteristics of 
the vision for a transformed school, the Swift House team has taken the 
lead in piloting the vision. 

At Swift House, a pan of the vision was to create a learning environment 
where students direct their own learning, becoming empowered learners 
able to continue learning throughout the 21st century. To achieve this vi- 
sion, students need to focus on Icamiug about the learning process itsetf 
and develop the skills of creative and critical thinking, problem solving, 
and self-assessment. They need to communicate, as well as develop the 
ability to seek, access, and apply knowledge. They need to use technol- 
ogy effectively. Finally, they need to cooperate and develop inde- 
pendence and confidence. 

After two years of operation, the Swift House teajii has begun to consoli- 
date and disseminate their experiences so that other teams witiim die 
school might join in the challenge of creating effective btudcnt-dkectcd 
learning environments. The team identified tiirce components central to 



Lynn .Murray is pnneipal of Wilhston Ceniril School. Williston. Vermoni. Al Myers. Gary Howard. 
Bernard Caon. arol Julie Longch.mp-Fay are leaetiers at Swifi House of Willisico CentnJ School.' 
703 Willijion Road. WUIision. VT0549J. Copynghi © 1994 by ihe Association for Supervision and 
Currculum DevelopmenL 
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transforming the learning environment: tiie changing role of the teacher, 
the learning process itself, and the role that technology might best play. 
With the assistance of a grant from the Vermont Institute for Science, 
Math and Technology (VISMT), the team (composed of teachers, a com- 
puter specialist, and the principal) developed a one-week technology lab 
experience for Williston teachers and students who wanted to explore 
these components and learn more about technology. 

Changing Role of the Teacher 

The role of the teacher needs to be conceived vciy differently from that 
of the teachers we all knew when we were in school. The Swift team 
coined the phrase "Lead Learner" in an attempt to capture the u-ansforma- 
tion from teacher as informatioa giver to teacher as facilitator of learn- 
ing. Lead Learners strucmre learning situations in which smdent-student 
and student-adult interactions allow snidents to take control and responsi- 
bility for their own learning. This approach dictates that the content of 
the learning emerges from interactions with students and their interests. 
Lead Learners ate ready to learn right along with the students, investigat- 
ing unexplored areas of interesr, learning and experimenting with new re- 
search techniques, equipment, and materials; and constantly reflecting on 
what is learned and how. In short, learning is collaborative and ongoing. 

Learning Process 

The learning/thinking process has become a central focus of the curricu- 
lum—for both teachers and smdents. Traditional factual knowledge (con- 
tent) is still Important, but it is subservient to the learning process itself. 
Effective learners bring frameworks for understanding to new nuteriaJ. 
These frameworks clarify prior understandings and tiius preserve mean- 
ing as teachers and smdents discover new ideas and concepts. By show- 
ing snidents how to be aware of their own learning styles and thinking 
processes and by making new learning strategies explicit, frameworks 
for incorporating new ideas become the focus of the classxoom experi- 
ence. This consciousness raises the level of effective learning, setting the 
stage for continued growth in the future. 

Integration of Technology 

The need to integrate technology into the learning process j; rovidcd an 
ideal way to address our teachers' growth and practices reh, i;d to their 
changing role and its relationship to the learning process. Ir»<.'ependent of 
the "factual material" under consideration in creating projects and con- 
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ducting research, technology demands problem solving. When people 
use technology, they have to solve problems, such as creating files, deal- 
ing with the vagaries of a computer network, getting onto telecommunica- 
tions applications, or organizing the pages of a mxiltimedia project in a 
logical way. For example, multimetlia applications, stich as Linkway and 
HyperCard, allow learners to construct and reconstruct the "big picmre" 
as they anrange, rearrange, and link pages and folden* to other "big pic- 
mres." Such use of technology provides a strong visual coinmuni(;arions 
tool for higher-order thinking. Technology provides teachers approaching 
their own transformation process with an effective medium for exploring 
their own practice. 



Summer Lab 

The Swift House team's technology lab hosted eight Learning Teams. 
Each team included one teacher and three students, ranging in age from 7 
to 10 years. The eight teams participated in a week-long investigation of 
technology in relation to a focus topic— "Change." Pint, Swift House 
teachers modeled Affinity charting, a Total Quality tool, with which 
Learning Teams brainstormcd on "Post-it" notes many ideas about 
"things that change." Each team then used a muldvoting process to reach 
agreement on the specific topic they wished to concentrate on togedier. 
They moved on to concept mapping, with which the Learning Teaxns or- 
ganized what they already knew and identified specific areas for further 
investigation. The Swift Team then demonstrated technology applications 
that would access information, organize it, and aid in its presentation to 
others. Teachers also read selected articles about metacogniuon and tech- 
nology and reflected on the educational value of their experiences and 
ideas. During their work together, each Learning Team was charged with 
the task of developing a muUimedia presentation on the theme of change. 
Teams developed presentations on such topics as die moon, the stars, di- 
nosaurs, caterpillars, volcanoes, and nature. Throughout the week, teams 
reflected constantly on their leaming-to-leam processes. 

Learning to use technology provided an excellent opportunity for teach- 
ers to model learning for their students as they teamed with them to mas- 
ter the multimedia software programs. They made electronic folders; 
integrated artworlc: captured video, photos, and audio; animated illustra- 
tions: embedded linked "bunons"; and integrated text — many for the first 
time. Teachers frequently found that students were more adept at the 
process, and they allowed smdents' discoveries to become learning oppor- 
tunities for themselves, as well as the other smdents. This was easy to do, 
BEST COPY AVAILABLE ^^^"^"^ ^^^chtx% staiied the week with the same level of knowledge 
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as the students. Teachers thus were compelled to approach the task in a 
collaborative mode with their students— providing ample cpportuidty to 
experience and reflect on the characteristics of the role of Lead Leamer. 

Teachers and suidents alike were unfamiliar with the presentation tool, 
Unhvay, and the concept-mapping methods used to define and organize 
individual thought processes. The Learning Teams joined with Swift 
House teachers m creating a presentation to be proud of — working to- 
ward a common goal, troubleshooting computer availability and malfunc- 
tioning, sharing lead-learner roles depending on strengths and needs, and 
learning nuances of software by trial and error. Students were heard to 
chuckle, "Silly Mrs. Leonard!" when she lost her file, and to exclaim, "I 
showed Ms. Houskeeper how to arumate her picture!" Teachers com- 
mented on ths positive nature of the learning experience because of the 
"potential for so much more" in the future— sharing their new knowledge 
about tcciinology and continuing to explore their role as Lead Learner 
and their ideas about learning. 

The nature of technology itself, in any application, demands the develop- 
ment of problem-solving skills. Troubleshootiiig, discovering cause-ef- 
fca relationships, understanding system operations, and finding 
appropriate resources (human or otherwise) are all a pan of "making it 
work." The presence of technology in our daily environment necessitates 
learning systematic approaches and interrelationships. 

The Swift House teachers, the teacher participants, and the young stu- 
dents ail enjoyed the challenge of learning and leading at different times. 
Because the Lab operated at three different interlocking levels simultane- 
ously, participants were highly enthusiastic, and interesting insights con- 
stantly emerged- Learning technological skills served to enhance and 
make explicit the reasoning and interaction processes used by both stu- 
dents and adults. Learning teams were interacting with technology, with 
an emerging knowledge base, and with each other. 

No one had all the answers; but everyone had shared questions and a 
shared desire to discover knowledge and present it in an effective way. 
During daily reflection times, participants clarified their tiiinking about 
their own personal learning styles, tiieir interaction patterns, and the pos- 
sibilidcs for structuring learning experiences to provide maximum oppor- 
tunity for problem solving, communication, cooperative skill 
development, and metacognition. 

By the end of this intensive week, all panicipants had grown from these 
exploration and skill-building experiences. Botii students and teachers 
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had an empowering experience with computers and multimedia, because 
they were able to immediately take control of their own learning and to 
develop and integrate new ideas into existing thought/knowledge frame- 
worlcs. Adults were treated to the additional benefit of seeing the broad 
view. They discovered or reafBrmed their roles as Lead Learners— adults 
challenging themselves to go outside their comfort zone of working with 
the known, experiencing and modeling what students are expected to do 
every day in schooL As teachers confronted the'mysteries of the technol- 
ogy, they collaborated with their students in assimilating new informa- 
tion and skills, encouraging and sharing with each o±er in a relaxed and 
meaningful learning environment. 

Participating teachers discovered that Lead Learning is total and unsel- 
fish mvolvemcnt by all participants and includes shared goals, successes, 
and failures. It is more than the sum of cooperative learning and facilitat- 
ing. Lead learning can take place without technology, but not without 
communication. Technology can offer learners the link into the under- 
standmg and sharing of the mindsets and knowledge base of each of the 
participants. The teachers' reflections and the students' responses to the 
projects clearly show the value of mtcgradng adults ?'-d smdents into the 
learning process and the value of technology as a safe, dynamic meeting 
place for all learners. 



Reprinted with permission from Teaching Exceptional Children , Winter 1993. 
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for Students Mth 
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The use of telecommu- 
nications can facilitate 
integration into the 
community and 
the larger tvorld. 



Would you like your students to 
broaden their communication 
horizons? Are you interested in 
your students' being integrated more 
fully into the community? Have you 
experienced resistance to implementing 
new programs in your school? 

If you answered "Yes" to any of these 
questions, you will be interested in 
learning of some of our expenences in 
developing a telecommunications cur- 
riculum for students ages 15 to 21 with 
physical disabilities. Telecommunica- 
tions involves the use of a microcom- 
puter and a modem, the hardware that 
connects two computers over a tele- 
phone line. Telecommunications makes 
it possible for two computers to talk to 
each other. From the home, office, or 
school, a person can get electronic mail, 
a variety of information, access to shop- 
ping and banking, and many other 
options by using telecommunications. 

26 TEACHING EXCEPTIONAL CHiLPcrNj 



The Project. 

Both authors had used electronic mai 
personally and professionally for 
years. Working with students with dis- 
abilities and observing current applica- 
tions of electronic mail stimulated a 
desire to see this technology adapted for 
use by such students. The program we 
envisioned was a natural outgrowth of 
a pilot project called Blisscom. Blisscom, 
which is experimental software, has 
enabled persons with severe physical 
disabilities who use augmentative com- 
munication to send and receive Blis- 
symbol messages over telephone lines. 
The success of this project highlighted 
the importance that telecommunica- 
tions holds for people with disabilities. 
For us, witnessing the independence 
and communication of Blisscom users 
only reinforced the idea that computer 
technology is a door to many worlds. 



We decided that a telecommunica- 
tions curriculum could«be developed as 
part of the regular school program. We 
wrote a curriculum proposal and sub- 
mitted it to the principal, outlining 
goals, target population, curriculum, 
equipment needs, and staif require- 
ment:. 

The response from the principal was 
positive. However, implementing the 
program was more of a political chal- 
lenge than the staff had anticipated. The 
administrative team from the rehabilita- 
tion center where the educational pro- 
gram is housed was concerned that the 
curriculum would have major implica- 
tions for their staffing, budget, and gen- 
eral policy, and were unable to get 
involved at this time. All staff 
members felt discouraged by this 
response, but with the support and 
encouragement of the school prin- 
cipal, the program was imple- 
mented. 

Although we were unable to 
purchase the items requested (two 
telephone lines, one specially des- 
ignated area in the school, two 
microcomputers, two modems, 
and adaptations for accessing the 
computer), we followed the origi- 
nal outline of the proposal as 
closely as possible. It was neces- 
sary to adapt the ideal to the real- 
ity of one modem, one shared 
telephone line, one shared microcom- 
puter system, and two teachers for four 



il periods per week. 

The Students 

The students who participated repre- 
sented 1 of a total of 14 classes in the 
school. They were from 15 to 21 years of 
age and had varying degrees of physical 
disability ranging from mild cerebral 
palsy with the ability to walk, to severe 
quadriplegia with concomitant speech 
and cognitive disabilities. Some of the 
students required the use of special 
adaptive equipment such as a single 
switch to operate the computer Their 
academic abilities ranged from grade 
two to grade nine, and they had all been 
exposed to and used computers for 
5 years. 
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The Program 



Adapting the System 
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During the first three lessons, the differ- 
ent types of telecommunications sys- 
tems were demonstrated. The four 
systems (see Table 1) included an inter- 
nal mailbox program (Mailbox), a direct 
interactive communication system 
(Blisscom), a bulletin board system (Arc- 
tel), and a mainframe system (Com- 
puserv). The class voted on which 
system they wanted to start with. Their' 
choice of Blisscom seemed to reflect 
their desire to maintain communication 
with friends who had graduated and 
who depended on Blisscom for their 
telephone communication. This was in 
keeping with our global goal of main- 
taining a meaningful as well as func- 
tional program. 

Over a period of 2 months (two 40- 
minute sessions per week), the students 
progressed from practicing individually 
to independent operation of Blisscom. 
Continued and frequent use of the sys- 
tem was not possible, because the com- 
puter was located in a locked room and 
was not accessible to a student who was 
unattended by a staff member. Easy 
access to the equipment would have 
been more likely to encourage and main- 
tain consistent telecommunications. 

Once the students mastered BLsscom, 
they gathered as a whole class for four 
lessons to explore Arctel, a bulletin board 
system. Although the list of objectives 
addressed electronic mail, bulletin 
boards, conferences, general board explo- 
ration, and telecommunications usage, 
the lessons focused on the electroniL 
mail component as a startmg point. 



Arctel is quite a complicated system to 
learn, and the procedures required 
adaptations to facilitate the students' 
learning and use of the system. For 
example, only,1rst names were used to 
sign on, single letters were chosen as 
passwords, and stacking commands 
were taught This reduced the amount 
of keyboarding strokes, thereby mini- 
mizing the need for physical move- 
ments. Despite these changes, not all of 
the students' needs for alternative 
means of physical access to the com- 
puter could be met All but the essential 
commands needed for electronic mail 
were eliminated; specifically, the stu- 
dents were taught to ignore 8 of the 11 
commands, which they did not require. 
A procedural manual was developed to 
reinforce these strategies. 



Heloing the 
Students Adapt 



Through problem-solving and using the 
manual, the students developed skills 
that allowed them to use the system 
with less.and less direction. These skills 
were developed through group discus- 
sions and on-line instruction in prob- 
lem-solving. One simple technique that 
was effective in reducing students' anx- 
ieties, fears, stresses, disappointments, 
and frustrations with the systems was 
to defuse the situation bv saying 
"SNAFU" (Situation Normal: All Fouled 
Up!). It certainly helped to remind the 
students that any time a person is vvork- 



Table 1. Telecommunications Systems, 
Equipment, and Features 

Mailbox 



Blisscom Arctel Comouscrv 



Equipment Needed 
Apple computer 
Any microcomputer 
Modem 

Program diskette 
Communication software 



✓ 
✓ 



✓ 

✓ 



✓ 



Features 
Interactive 

Message storage/retrieval 
On-line cost 
Single switch built in 
Single switch available 



✓ 
✓ 



✓ 
✓ 
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✓ 
✓ 
✓ 



ing with technology- there are bound to 
be problems. This nonthreatening att^ 
tude seemed to motivate the studen 
persevere. In only 3 months, they op5 
ated the electronic mail component of 
Arctel independently with only two 40- 
minute periods of instruction per week. 



Adapting the Program 

As the students progressed through the 
project it became necessary to modify 
the list of objectives to add some that 
had not been anticipated. These addi- 
tional objectives, directly related to 
telecommunications operation, related 
to the subskills involved in the opera- 
tion of the system: problem-solving, 
organizing, planning, implementing, 
communicating, and writing. 
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"I felt that thi 
wasawonderf 
thing to learn 
and I want 
to learn more. 



or 



Program Evaluation 

Evaluadon procedures concentrated on 
the acquisition of the skills direct 
related to the operation of the telec 
munication system, 
rather than the sub- 
skills. The original list 
of 35 objectives (see 
Figure 1) was refer- 
enced in order to gen- 
erate the progress 
report. Each item was 
recorded as either "not 
achieved," "achieved 
with assistance 
"achieved indepen 
dently." "Not achieved" usually indi- 
cated that the objective was never 
introduced. 

Measurement and progress were 
recorded during informal group discus- 
sions, formal on-line periods, students' 
independent use of the system, and 
written tests. An exciting part of the 
evaluation was that it was a hands-on 
examination. For example, questions 
such as "How long have you been on- 
line?" and "How many messages do ya^jjj^ 
have waiting?" required the student ^||^ 
use the telecommunications system in 
order to respond. 

Goal attainment and student self- 
reports were considered integral in eval- 
uating the program. All of the teachers 
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were pleased that the objectives were 
achieved in such a short time. Com- 
ments from the students such as the fol- 
lowing reflected a positive response to 
the program: 

I felt that this was a wonderful 
thing to learn and I want to learn 
more. 

It's neat! I can stay friends with 
Frank when I leave school. 

At first I didn't underetand it, but 
if you give the program a little more 
time you can get the hang of it 

I imagine it will be put to good use 
by me when I am communicating to 
friends who have left school. 



Conclusion 

The students' enthusiasm for electronic 
mail is reflected in their comments. It is 
reasonable to assume that their enthusi- 
asm wiU. be just as great when they are 
introduced to other aspects of telecom- 
munications. Students made appoint- 
ments to use the system on a daily basis, 
and they regularly called teachers at 



Figure 1. Sample Objectives 



General 

The student will be able to 

1. Demonstrate understanding of the concept of telecommunications. 

2. List three or more uses for telecommunications. 

3. Use two different types of modem software. 

4. Retrieve information on line. 



Specific 

The student will be able to 

1. Boot the system. 

2. Recognize a successful connection. 

3. Register and sign on the system. 

4. Determine whether or not 
he or she has any messages. 

5. Edit a message. 

6. Reply to a message. 

7. Print a message. 

8. Access a bulletin board. 

9. Solve a problem while on line. 

10. Reference manual when needed. 



Mailbox BlUscom Amel Compuserv 
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home to discuss some of the "bugs" they 
had encountered. 

Even at this embryonic stage of the 
telecommunications program, its influ- 
ence on and place in the lives of stu- 
dents with physical disabilities has 
become a reality. The use of telecommu- 
nications can facilitate complete inte- 
gration into the community and the 
larger world. Once the basic skills have 
been acquired with various systems, 
individuals with physical disabilities 
will have independent access to infor- 
mation, education, recreation, and voca- 
tional pursuits. 

Although there are many steps to be 
covered before telecommunications is 
fully integrated into the curriculum, we 
are encouraged by the implications this 
technology has for students with special 
needs. Clearly, telecommunications can 
be an integral component of the educa- 
tional curriculum in the same way that 
reading, wnting, and mathematics are. 
It is our hope that schools and govern- 
ments will support and promote the 
development and implementation of 
telecommunications programs. 



Addendum 

It has been 2 years since the implemen- 
tation of this project. Many more stu- 
dents have begun to use telecommuni- 
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cations. All of the original participants 
have now graduated. We had hopes 
that the telecommunications program 
would be a useful tool for students not 
only in school but also after leaving 
school. This has certainly been the case! 
Students who were not as motivated to 
use telecommunications in school now 
use it enthusiastically and frequently at 
home. It moved from being a basic skill 
acquisition program to a necessary tool. 
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Abstract Computer networking is opening new avenues for the conduct 
of education in the classroom. No longer is the classroom bound by its 
physical walls. Using computer networking, teachers and students can 
access resources and communicate with peers as never before possible. In 
Indiana, a project called the Electronic School District has been exploring 
the potential of a wide area network linking K-12 schools and universities 
smcc 1987. Centered around a network called STEPS, Student and 
Teachers Electronic Productivity System, the project has spawned efforts 
of particular interest to science educators. One of these, peer-mentor 
networking, uses the computer network to support communication among 
teachers and students. Using electronic maU, network participants can 
exchange ideas with one another, as well as communicate with people 
around the world over the Bitnet mtemational network. In addition, 
computer conferences on a variety of sdence-relatcd topics have been 
established that provide both resources and a forum for the exchange of 
views. Another effort called STEPS to Better Science is explormg the 
classroom use of microcomputer-based Laboratories for data acquisition. 
Via the network, data from different sites throughout the state can be 
exchanged. The emergence of computer networks like STEPS is provid- 
bg n ew opportunities for science education by bringing resources mto the 
classroom, reducing teacher isolation, and providing opportunities for 
addressing science problems beyond the scope of the classroom's walls. 

The Electronic School DisL-ict (ESD) is a joint study project presently underway m 
Indiana. Launched m 1987, the goal of the ESD project is to mvestigate the bcncGts to 
K- 12 schools of a wide area computer network linking schools, universities m the state and 
the Indiana Department of Education. The partners in this venture mclude Purdue and 
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Indiana Universities, the Indiana Department of Education, IBM Coqwration, and pilot 
school systems throughout the state. 

The result of this cooperative effort has been the development of a wide area computer 
network called STEPS-Student and Teachers Electronic Productivity System. TheSTEPS 
network serves as the hub for a variety of innovative projects beneficial to the entire state 
of Indiana and capable of serving as a model for other states and regions aaoss the nation 
and throughout the world. It represents one of a growing number of computer networks 
tliat seek to serve K-12 education (McAnge, 1990). This paper will focus on the applications 
of the STEPS network that deal with the enhancement of science education in the 
participating schools. 

Background 

The STEPS network is anchored by an IBM 4381 mainframe computer located on the 
Indiana University campus. Personnel in the University Computing Services of Indiana 
University are responsible for maintenance and operation of the networL As originally 
configured, IBM System 36 minicomputers served as regional hubs tying together dusters 
of microcomputers within the state. However, this configuration proved to be problematic, 
and the minicomputers are no longer part of the network. 

The five participating pilot schools in the ESD project each have laboratories of IBM 
PS/2 personal computers connected on local area networks (LANs) that bridge mto the 
STEPS network. Schools that do not have direct connections to the STEPS network can 
access it using modem-equipped personal computers on a dial-up basis. About 2000 users, 
both teachers and students, now connect into the STEPS network on a regular basis. 

The broad objectives of the ESD project arc to (a) mvestigate the utility and 
effectiveness of various computer network applications for use by students and teachers, (b) 
develop and evaluate network tools for distance course delivery, (c) develop and evaluate 
applications that increase the productivity of school administrators, (d) promote infusion 
of computer networking technologies in K-12 schools, and (e) evaluate communication 
protocols and network topologies for mtcrcomiecting student and teacher workstations in 
a wide area network. Guided by these objectives, a number of research projects utilizing 
the network have been initiated by faculty at Purdue and Indiana Universities. The research 
component of the ESD project is directed by the Purdue University School of Education. 
This paper will focus on two projects that directly contribute to the enhancement of science 
education in the schools participating in the ESD project: Peer-Mentor Networking, a 
project mvoiving student and teacher communication; and STEPS to Better Science, an 
effort involving both network connectivity and the use of microcomputer-based laborato- 
ries. 

Peer-Mentor Networking 

Peer-Mentor Networking mvolves the use of the STEPS computer network for 
communication among schools, and between schools and universities. Teachers can mteract 
with other teachers as well as with university professors in their specialty areas. Likewise, 
students can mteract with students at other schools, as well as with university students and 
faculty. The basic notion is to use computer telecommunications to decrease teacher 
isolation and macasc the opportunities for interaction among teachers and students. 
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The Peer-Mentor Networking system rests on two commuoications platforms— 
electroiuc mail (e-mail) and computer conferencing. E-mail provides for one-to-one, onc- 
to-many, and many-to-one communication. Computer conferencing provides a mechanism 
for the exchange of ideas and information on a variety of topics of special mterest to STEPS 
users. Both e-mail and computer conferencing are enhanced by file transfer capability which 
allows users to upload and download information of interest 

On the STEPS network, e-mail is supported by IBM's PROFS software. This 
multipurpose program for the mainframe environment provides the capability for many 
personal productivity functions including scheduling and document preparation. However, 
only its e-mail function is extensively used on STEPS. In addition to contacting one another, 
teachers and students have access to experts over the network. For example, students 
involved m Project SITE/INSITE, a telecommunications in education effort, arc using 
STEPS e-mail to send science questions to pharmaceutical researchers in area companies. 

In addition to contacting other members of the STEPS network, users can also connect 
with individuals outside of STEPS over the Bitnet network. Bitnet is an international 
network linking many universities and research institutions. The STEPS computer is a node 
on the Bitnet network; thus, users can send e-mail to and receive e-mail from any other node 
on Bitnet 

The access to Bitnet greatly enhances the opportunities for interaction available to 
STEPS users. International pen-pal projects are already underway. Students are exchang- 
ing information with peers m Europe. In addition, a large number of listservers are available 
on Bitnet. Listservers are electronic bulletin boards residing on various computers on 
Bitnet. When a user subscribes to a listserver, any e-mail that is sent to it is automatically 
posted to all of the subscribers. Thus, an exchange of ideas from individuals all aaoss the 
world is facilitated. A number of listservers arc available that concern topics of special 
interest to science educators. Physics and environmental science listservers, for example, 
are being accessed by teachers on the STEPS network. Several listservers have been 
automatically linked into computer conferences on STEPS to permit easier access. 

Computer conferences, like e-mail, provide an avenue for communication among users. 
However, computer conferences more closely resemble electronic bulletin boards. They 
are public fonuns on topics of special interest. A number of conferences on a variety of 
topics, many of which relate to science and science education, have been established. Within 
each conference, sub-topics are established, and individual contributions are listed under 
each sub-topic. Contributions can include resource information, as well as questions and 
comments from individual users of the system. 

In the STEPS system, computer conferences operate within a software program called 
Grouptalk CONVENE. This program controls the creation and management of the 
conferences. Conference moderators can establish topics and organize conferences as they 
see fit. Individuals accessing a conference can browse the topics and read the contributions. 
In addition, on most topics, individual users arc free to make their own contributions. 
Contributions may reference other contributions so that conversation threads can be traced 
forward or backward. All of the contributions are maintained within the system for ready 
access. Individuals interested in particular conferences or topics can subscribe to them. New 
conference contributions are then automatically posted to the subscribers' mailboxes. 

As of this writing, a number of science-oriented conferences have been established 
encompassing such topics as weather, geosdencc, physics, chemistry, biology, and micro- 
computer-based laboratories. There is also a conference for mathematics teachers, as weU 
as a general teacher conference. Within each conference, topics of interest to teachers in 
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the field have been established TTie weather conference, for example, includes data from 
Hurricane Hugo and facts about weather records from throughout the world. Teachers have 
also uploaded a long list of weather-related lesson plans. The recently added biology 
conference includes a section devoted to the Indianapolis Zloo. Users may download animal 
fact sheets prepared by the zoo's education staff or post questions to the staff. The following 
section ^ves a detailed description of the physics conference. 

Conference Qosc-Up: The STEPS Physics Conference 

The physics conference, like other conferences on the STEPS network, is intended to 
promote a dialogue among interested users. Its primary aim is to provide a resource and 
communications avenue for physics teachers. Physics teachers are typically among the most 
isolated members of the teaching profession. Many schools have only one physics teacher, 
consequently, that teacher feeb isolated from his or her peers. The physics conference on 
STEPS provides a vehicle for physics teachers to stay m touch, share classroom problems 
and techniques, and stimulate one another's thinking. 

As currently configured, the STEPS physics conference contains the foUowbg ten 
major topics: 

(1) School concerns— concerns about the curriculiun and pedagogy, 

(2) Class demonstrations— favorite in-dass demonstration of physics principles; 

(3) Physics labs— favorite laboratory activities; 

(4) Operation Physics— a section devoted to this national program that seeks to 
strengthen physics instruction at the lower and middle grades; 

(5) High tech— a discussion of the use of computers and other technology m 
physics teaching; 

(6) Current affairs— news about research and funding opportunities; 

(7) Coming cvents-a listing of upcoming events of interest to physics teachers; 

(8) Bio sketches— biographical sketches of conference participants; 

(9) User comments— a forum for the exchange of ideas among participants; and 

(10) PHYS-L-a posting of messages from this physics Bitnet listserver. 

All of the topics in the conference have experienced some activity. Several favorite 
demonstrations and laboratory activities have been posted by teachers. However, the user 
comments topic clearly is the most active part of the conference. Dozens of physics'tcachers 
from around the state have obtained STEPS IDs and participated in the conference. This 
opportunity for interaction with other physics educators has proved to be the greatest 
attraction. 

Last year one of the physics teachers who uses the conference posted the following 
problem for all to consider: "A wooden cylinder has a small lead weight glued to one end 
and is floating in water. Is the glue joint under tension or compression?" What followed 
was a spirited debate. Different users proposed different explanations; calls were made for 
clarification of the exact nature of the problem; and the discussion carried on. This example 
illustrates what computer conferencing is all about. For a physics teacher, this problem 
represented an mteresting challenge and a focal point for discussion with colleagues. 
Without the computer conference, few of the teachers who became involved would have had 
anyone with whom to discuss it. Computer conferencing essentially reduces teacher 
isolatioa 
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STEPS to Better Science Project 

Another major cflfort related to science education m the ESD is the STEPS to Better 
Science project This project involves the use of miaocomputer-based laboratories m 
support of science education as well as the use of the STEPS network. 

The microcomputer-based laboratory (MBL) is a system that uses the miaocomputer 
for student-directed acquisition, display, and analysis of laboratory data. Using MBLs, 
students can explore, measure, and learn from the physical world that surrounds them and 
connect their understandings to a more formal sdentiCc framework. With MBLs, students 
can acquire a better understanding of the scientific principles that underlie their experi- 
ences, a sound physical mtuition, and competence in the use and interpretation of graphs 
(Mokros & Tinker, 1987; Thornton, 1987). 

The STEPS to Better Sdcncc project usts one of the newest MBLs in the marketplace 
-IBM's Personal Science Laboratory (PSL). The PSL consists of a base unit with its own 
microprocessor that attaches to a microcomputer via the serial port. Various modules can 
be plugged into the base unit for data collection. The PSL currently supports modules for 
temperature, light, pH, and motion and mechanics. The hardware is controlled by a 
sophisticated piece of software called the PSL Explorer. It supports the oeation and/or 
selection of experiments, real-time graphing of the data, and numerous options for 
mejiipulation and/or analysis of the data (Campbell & Lehman, 1991). 

During the summer of 1990 teams of science teachers from the schools participating in 
the ESD project were trained in the use of STEPS and the PSL. Each school site received 
a PSL unit equipped with temperature, light, pH, and motion modules. Subsequently, these 
teams developed lesson applications of STEPS and the PSLfor use in the science classrooms 
of their schools. Some of these applications include measurement of acid rain, the effects 
of pH on plant growth, Galileo's mclined plane experiment, and others. During the 1990- 
91 academic year, these lessons mvolving the use of the PSL were incorporated into the 
science classes in the schools. 

Throughout the project, the 3TEPS network continues to be used as a communications 
vehicle. Teachers in the project work with other teachers in the same content areas to 
exchange ideas. In addition, some experiments mvolving shared data aaoss the sites will 
be attempted. The acid rain experiment is one example. The rainwater pH data from the 
various state school sites will be posted to an MBL conference set up on STEPS so that 
students can coDcct and analyze the results from e>T3erimcnts at different sites. Another 
planned group experiment is a repeat of Eratosthenes' measurement of the earth's 
circumference based upon the shadows cast at noon on a particular day by identical sticks 
at two different locations. This activity has been described by James Levin and his colleagues 
at the University of Illinois (Levin, Rogers, Waugh, & Smith, 1989). 

The use of the PSL is designed to promote students' abilities to do "real" science. The 
PSL provides a vehicle whereby students may easily coDcct information about the world and 
rapidly see the data expressed in graphical form. The use of STEPS is designed to broaden 
the students' views, to take them beyond the confines of their own communities to a 
consideration of problems in science that can affect us all. 

Summary 

Computer telecommunications is opening new avenues for teaching and learning in 
science. In the electronic school district, teachers and students can use e-mail to 
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communicate with others across the state aod around the nation. Computer conferencing 
offers a means of sharingresources and reducing isolation. Thesharing of experimental data 
gives students the opportunity to consider problems in science beyond the local scope. In 
the electronic school district, we can bring the global village into the classroom for the 
benefit of alL 

STEPS to Better Science, 89-COM-Jl, is funded through the Eisenhower Mathematics and 
ScitnceEducationActasauthorizedbythelndianaCommissionforHigherEducation; James 
D. Lehman, Project Director. 
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Foreward 

Elmira High School serves the small town of Veneta 
OZOO), the adjacent unincorporated community of 
Elmira (1,500) and the outlying ccnmunities ofNoti 
(400) and Walton (300). total population 5.500. 
Veneta-Elmira is 15 miles from Eugene-Springfield, 
a metropolitan area of about V5/}00. Eugeneishome 
to the University of Oregon and major industries, and 
is separated from Veneta-Elmira by a wildlife refuge 
and a large reservoir. 

Set in the fiiothills of Oregon's coast range, thesesmall 
outlying rural communities accommodatean eclectic 
mix of lifestyles, avocations, and tastes. Although 
they increasingly serve as bedroom communities for 
Eugene-Springfield, their roots are still in the declin- 
ing timber industry and in agriculture. The area has 
become an important pari of Oregon's burgeoning 
wine industry, a variety of artisans and craflspersons 
do their work in this scenic and relatively inexpensive 
hinterland, and Veneta's biggest claim to fame is the 
Oregon Country Fair, the largest annual counter- 
cultural gathering in the country, if not the loorld. It 
is a place undergoing change as the tentacles of Eu- 
gene-Springfield reach farther west and highway im- 
provements make the area more accessible and attrac- 
tive to those with the money to build and commute. 

Nonetheless, a cow pasture still lines the quarter-mile 
drive leading to the school, set against a backdrop of 
tall firs and rolUnghills. Students participate in 4-H, 
raising pigs and sheep to earn money fijr school clothes 
and cars. This morning a local elementary school 
principal brought in extra buses and warned parents 
not tolet their children walk to school because a cougar 
has been spotted in the neighborhood and killed a 
family dog. and as I drove to work today I saw a pair 
of bald eagles. 

I went to Boston in the summer of 1989 to partici- 
F>ate in the first teacher training workshop for LabNet. 
With only one year of teaching experience, I brought 
little more to the workshop than an insatiable appetite 



for new ideas and a bullheaded youtWul spirit. I was 
taken by the idea of self-directed students working ot\ 
projects with a community of peers linked by telecam- 
muiiication, and 1 was excited by the potential for 
teachers to share and learn from each other using this 
same tool. 

Now, nearly four years later, it is evident that 
LabMet has been the single most important influence 
on my career. Furthermore, my experiences with tele- 
connmunication and Project Enhanced Science Learn- 
ing (PESL) have not only impacted my students, my 
colleagues, and my administrators, but the entire school 
community. As I reflect on the influence that LabNet 
has had on all of us, it is apparent that the two compo- 
nents of LabNet— telecommunication and PESL— al- 
though inextricably linked, have affected me and these 
different groups in different ways. 

Thinking back to that initial workshop, I recall 
hearing someone with whom I was very impressed say 
that he had a class where students did nothing but 
physics projects. There was no other curriculum; the 
shjdents chose their own areas of inquiry and devel- 
oped their own methods of investigation. When I got 
home in the fall I asked my principal if I could offer such 
a course the following year, where students would do 
projects in any field of science, including social science, 
as long as they employed a scientific method of inves- 
tigation. To my delight, my principal said yes. 

Getting Started 

The primary challenge upon returning from that 
initial LabNet teacher b-aining workshop was to obtain 
the necessary e<:,uipment in order to get on line on the 
LabNetwork. In my building, however, where funds 
ha veal ways been closely guarded, obtaining the neces- 
sary equipment— a computer, phone line, and mo- 
dem— n>eant launching a political campaign to con- 
vince my principal, superintendent, and school board 
that LabNet was a program worth investing in. The 
plan to offer a course where students could participate 
in original scientific research while linked with a ru- 
tionwide community of peers doing the same was a 
definite selling point. There was something appealing 
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in the idea that our sch(X)l would be part of a national 
program that would put us in touch with other schools, 
other scientists, other teachers— with a community of 
interested parties that did not exist in Elmira. (Even 
though we're mar Eujpene and the University of Or- 
egon, with an excellent library, research facilities, and 
scientific experts, many of our kids think of Eugene as 
another town, a place that they don't think of when they 
think of home.) 

At this time,my district hada superintendent who 
was perceived as being difficult to work with. Never- 
theless, I asked for what I needed: a dedicated phone 
line in my classroom for telecommunication. He said 
yes! Henotonlysaidyes,but he showed a lot of interest 
in LabNet. My principal was also supportive, and used 
funds from her discretionaiy account to purchase a 
modem. 

Involving the school board in supporting LabNet 
was the most enjoyable part of this political campaign. 
They were familiar with the work I had done with 
mia-ocomputer-based laboratoriesduringmyfirstyear 
of teaching and they were interested in continuing to 
update the district science program. When I asked for 
support for LabNet, they saw this as another opportu- 
nity to foster a program that the community could take 
pride in. Afterall, this was a national, federally-funded 
science education program; it would put Elmira on the 
map! 

Each year I have given the school board and super- 
intendent an update on LabNet. I have demonstrated 
the ways that I have used LabNet in my classroom, 
explained that LabNet has provided financial support 
for our school's program (a small matching grant of 
$200 and a Big Idea mini-grant of $4,200), and my 
student*, have made presentations on their use of the 
network for their projects. These presentations, which 
often lead to articles in the local newspaper, have 
resulted in long-lasting support for LabNet. Although 
the superintendent who got me my first phone line is 
gone, we've had two superintendents since then, and 
both have been enthusiastic. My first principal is also 
gone, but my new principal is just as supportive; when 
asked to write about tlie star programs at our school thiis 
fall, he chose to write about LabNet. 1 don't think that 
this enthusiasm comes just from me or my contact with 

these people. Tlwy see something iiiherently important 
in linking our rural school witix a broader community 
devoted to improving science education. 

Shjdents on the Network 

It took me until the winter of 1990 to get on line 
(about 6 months after I rehimed from the first LabNet 
workshop). The following year I began the projects 
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•:■ is;., and those stuc:<ei»ts us(xi the network to researci^^ 
^eir pro jects and sol '.dk feec/iback on thei r experimentiM^ 
liej' vAiould write nv*?sages and I would log on, xndt 
theni, ar,d download any i-espcjnses. I had a student 
who wcintedtosee if elixtridty could be generated from 
thie t£'nif>erature diffaenc; between ocean water and 
5ubsyrf6C(^ rocks on the shore. I suggested that he ask 
. I physicist at MIT, wlio I knew wason the LabNetwork, 
I or somtt help in setting up his experiment. Reengaged 
in a dial'tjgue witli this professor and received some 
^;ood feedback on tlie work that he was doing. This 
; tudent tt ok first place in the Engineering Division at a 
staiewkdi scienre fair later that spring. His project also 
won a si^jiificant awar(j from the Marine Corps, a 
scholarship to Pacific UiAiversity (the host of this sci- 
ence fair), and he took fiirst place at our count)- science 
fair. Every judge who interviewed him wanted to 
know more about LabNet and how he had used tele 
communication as a resource in doing his project work. 
Since then, every project that students have completed 
as part of the projects class has involved telecommuni- 
cation (either as a major tool in the research or as a 
resource for information and feedback), and nearly all 
projects have won awards at science fairs or competi- 
tions. 

However, not all students' attempts at using th«M^ 
network have been so successful. There have beelBf 
instances where student requests for help have been 
ignored. Also, some students have had a difficult time 
articulating their needs, making it difficult to respond 
to their messages. One student, putting a message on 
the network, asked for help in designing a project to 
compare open and closed ecosystems. She never re- 
ceived a response. It has been my experience that 
student messages are more apt to yield a response if 
they include specific questions that LabNetwork users 
can address, rather than requests for help or informa- 
tion regarding a broad topic. For example, last year one 
of my projects students wanted to conduct a survey of 
student attitudes about sports. She placed a request on 
the network asking teachers to distribute the survey in 
their schools and return the completed forms, Several 
teachers responded and she was able to gather data 
from high schools in each quadrant of the country. 

The shidents in my projects class are not the only 
ones who use LabNet. I have conducted short-term 
projects in physical science classes where students 
have exchanged messages and ideas with kids doing 
the same project in another LabNet classroom. One of 
the more excibng examples of this is the Descent of 
Ball activity where students must create a structur|^k 
from paper and tape that will delay the descent of a bal^^ 
dropped fi-om a height of one meter. A couple of years 
ago my physics students exchanged messages describ- 
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ing their structures with students in Manassas, Vir- 
ginia, The task of describing their structures verbally, 
without the aid of diagrams, was quite a challenge, as 
was the interpretation of the descriptions they received 
from our partner class. 

My physics students use the network for ideas and 
feedback when they do independent projects during 
the spring. They recently posted messages regarding 
their projects for the third quarter. This morning we 
received replies for projects on holography, bridge 
building, radon measurement, and the strength of 
chicken egg shells. My chemistry students have used 
the network to share infonnation about soil and water 
studies that they have conducted in their community 
and the surrounding area. Although their soil and 
water study was conducted last spring, they recently 
received a request for their results from students in 
Georgia who were in need of some comparative data. 

It has been my experience that students seem to 
care more about the way that they report their projects 
when using LabNet. They edit their messages carefully 
and rewrite them — something they don't always do 
with the writing that they turn in to me. If they are 
working in groups, they all seem to want to have a say 
in what their message contains; it is not acceptable to let 
just one person do the writing. Students delight in 
sharing personal information about themselves and 
their school. They look forward to getting responses to 
their messages, and are disappointed if there aren't 
any. (I didn't even have to announce that the physics 
students had received responses to their messages this 
morning: They were crowded around the bulletin 
board where the messages were posted beforeclass had 
even started!) 

When telecommunication is involved, they feel 
part of something whose significance transcends the 
classroom. They are engaged in their own process of 
communicating with others and evaluating their work. 
The key is that it is their own. Students aren't just 
turning in a project for a grade or for me to read. It is 
something that is theirs and that they are sharing with 
a community of which tliey are a part. This evokes a 
different type of enthusiasm for the work they are 
doing; it validates their work and gives them a reason, 
to respect it. They are learning to learn from others, just 
as real scientists do, just as we all do outside of the 
classroom 

LabNet has allowed our school to become a place 
where students do award-winning science projects and 
where any student taking science can be part of a 
telecommunication network. Student experiences with 
PESL and LabNet have fostered a genuine school-wide 
interest in the science program. Our school newspaper 
now routinely reports on projects that students are 
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doing in my dasses, something that rarely happened 
before. Physics projects are proudly displayed at a 
spring festival, and class projects and activities are 
often the feature of a student-produced weekly school 
news video that is broadcast in each classroom via 
Channel One. 

A Teacher on the Network 

Like my shidents, I also use the LabNetwork to get 
ideas and feedback. I've obtained many ideas for 
projects, activities, labs,and demonstrations from teach- 
ers on the network. As a new physics teacher with a 
degree in chemistry but only one college physics course 
to my name, I find this resource invaluable. Last week, 
I received a lab on friction from a teacher in Texas. Now 
I can use my computer force probes for something 
other than dynanacs experiments. I also got the idea for 
my second quarter physics project, the King of the Hill 
Contest, from a LabNet teacher. (In this project stu- 
dents must devise cars powered by mousetrajjs and 
rubber bands that are capable of crossing over a hill and 
preventing their opponent's car from doing so from the 
opposite direction.) Furthermore, it was a LabNet 
teacher who suggested that I look to local businesses to 
help fund student project work. (I have been raising 
about $400 a year by following this teacher's advice.) 
And like my students, who feel that their work is 
validated when they are able to share it on the network, 
I feel validated when I can share my ideas with others 
who support the work I do. 

The support that I get from teachers on the 
LabNetwork, teachers who share my enthusiasm for 
PESL, is different from the support that I get from 
colleagues in my department. While my colleagues do 
like to share ideas, they have seemed unwilling or 
unable to adopt PESL methods or to make use of the 
LabNetwork. When I received a small grant from 
LabNet to train then- in telecommunication and to 
develop curricula, they were initially enthusiastic. 
However, their enthusiasm faded and their follow- 
through with the project was marginal. They did use 
the network themselves for a while, but their students 
never did the projects they had developed and never 
used the network. 

Unlike me, my colleagues did not get hooked on 
teleconuTiunication or PESL. The technical side of 
things was difficult for them. Neither of them had used 
computers very much before, and they weren' t familiar 
with Appleworks or the telecommunication program 
we were using. The teclmology did not seem user- 
friendly to them, and I'm not certain that they were 
convinced that shadents would benef i t from this type of 
classroom experience. In addition, they viewed the 
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process of engaging in a project with students and 
using the network as a big deal, something they had 
never done before, and I believe that they may have 
been intimidated by this or uncomfortable with the 
process of navigating through uncharted waters. 

My colleagues did not have the experience of work- 
ing with the LabNet conununity during workshops 
and training sessions. They were communicating with 
strangers; there were no familiar names and no faces to 
associate with any of the messages that they received. 
My experience has been that this type of connection 
with others on LabNet has kept me on line, motivated 
me to respond to messages, and encouraged me to feel 
free to post commentsof my own. Those of us who have 
participated in LabNet workshops have continued to 
build upon the relationships that were forged during 
these summer trainings. For us, using the network 
means continuing to work with people whom we trust, 
people with whom one easily can take risks. The 
familiarity that we share has allowed us to expose our 
areas of expertise, as well as our weaknesses. There is 
a niche for everyone: the "techies," the philosophers, 
the pedagogues, and the pragmatists. It is unfortunate 
that my colleagues were unable to find their niche 
within this community. 

But if I'm honest, 1 must admit that, like my col- 
leagues, I have failed to take full advantage of the 
opportunities that LabNet presents. 1 really could use 
the network more. 1 could log on more frequently, and 
I could make more of an effort to resjX)nd to other 
peoples' messages and questions. (Although 1 do quite 
a bit of this type of thing already, messages often sit on 
my desk a week or two before I manage to send a reply). 

1 also could train more students to use the network 
(right now 1 have only one student who checks the 
network each week). Most importantly, 1 could incor- 
porate telecommunication into more of the activities 
that take place in my classroom, and 1 could have 
students post more messages about the work they are 
doing. 1 still feel like telecommunication is something 
that 1 do more than my students do. It doesn't play a 
central role in my classroom. Projects do play a central 
role, and I often incorporate telecommunication into 
the process. However, 1 feel I have only begun to 
explore the many ways in which the network might be 
used with students. 

Reflections 

My comments above beg the question, Why is it 
that Idon't do these things? 1 know that 1 havehesitated 
to have students use the network because 1 can't guar- 
antee that there will be an audience for their inquiries. 
I can't guarantee that there will be a response to their 



message. Indeed, at times my students have be^^ 
rather disappointed to find that their messages w<^H 
unanswered. Last spring when my chemistry studem^ 
were doing studies of soil, water, and add rain in our 
area, they posted results and descriptions of their work 
on the network. They requested feedback from other 
classrooms and asked other teachers if they would like 
to share similar data and information. There were no 
responses to any of these n^essages. Not only were 
there no responses after nearly a month of posting 
reports, but a week or so after our project was finished, 
I spotted a message on LabNet by a teacher asking if 
anyone was interested in doing a project on add rain! 
This teacher was a regular network user; I was aston- 
ished that he had not noticed any of the postings from 
my students. Not receiving any recognition for the 
work they were doing really took the wind out of their 
sails. After a while, they were wondering why they 
should even bother continuing to share their acid rain 
infonnation on the network. Students want to be 
acknowledged w' hey make the effort to use the 
network, and whe ^.ss acknowledgment comes only 
from me and not from others in the LabNet community, 
they feel short-changed. In these cases, the feelings of 
validation, of belonging to a larger community, are 
replaced by familiar feelings of being invisible a 
unimportant. 

Furthenmore, students do not naturally or sponta 
neously use the network. Using telecommunication 
remains a conspicuous event. Stud ents write messages 
most often because I have assigned that task as part of 
their project work. Because students don't 
telecommunicate regulariy, and because using a com- 
puter and modem is not part of their daily routine, 
putting messages on the network and articulating ideas 
for presentation to others stands apart from other rou- 
tine dassroom activities. With the limitation of having 
only two computer-modem work stations, 1 find it 
necessary to have students write their messages on 
paper. Once the messages are collected, I type them up 
myself and log on ar\d send them. Thus students don't 
have much concrete experience with telecommuni- 
cating, and although they can understand the concept 
of the network and have even seen me denrwnotrate use 
of the network (something I have done using an over- 
head projector display interfaced with the computer), 
LabNet is still an entity with which they have only 
indirect contact. 

Obviously there are some problems with LabNet 
and with telecommunication in general. Useof a tel 
communication network would be much easier if co ' 



puter-modem conununications were more familiar 
shidentsand teachers, i5 it were second nature to every- 
one, and the equipment were abundant and readily 
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available. But psychologiail barriers to network use 
are at least as significant as any barriers due to technol- 
ogy, resources, or training. Why is it that very few 
LabNet teachers have engaged in collaborative projects 
where students share information over the network? 
Why is it that new netvfork users often fade away and 
do not become permanent members of the LabNet 
community? Why is it that students and teachers 
sometimes receive no response to their network mes- 
sages? What are the effects of using telecoinmunication 
and PESL on student learning? Are there other success- 
ful networks with similar objectives that could be used 
as a model for LabNet? These are questions that the 
LabNet communif/ struggles with. We have a wonder- 
ful tool at our disposal, one that we believe enriches the 
educational experience. Much of the potential, how- 
ever, remains untapped. 

LabNef s potential for overcoming the boundaries 
of place is especially important for rural teachers. I am 
the only physics teacher in my district, the only chem- 
istry teacher in my district, and the only teacher in my 
department who is using a project approach to teaching 
science. In other words, I am isolated. I'm physically 
isolated from other teachers in my subject area and 
other teachers who share my commitment to PESL. 



LabNet lessens this isolation. It doesn't overcome it 
completely, however, as I am still separated from my 
LabNet colleagues by many miles. Butitprovidesa tool 
for traversing those miles and gives me access to a 
conununity that has made a meaningful difference in 
my professional development. 

Though LabNef s promise has yet to be fully 
realized, it has provided teachers and students with 
invaluable experiences in PESL and teleconununica- 
tion. The beauty of the project lies in its structure. Not 
only has LabNet linked teachers electronically, it has 
linked them in an effort to explore a new method of 
teaching science. To do PESL, you need ideas and 
resources for projects. Telecommunication provides 
that. You need to trust that students will be able to come 
up with good ideas, good ways to solve problems and 
to meet challenges. You have to believe that things will 
work when the teacher becomes a facilitator rather than 
an authority: on the same level with students and 
learning along with them. This can only happen if you 
are a part of a community of people sharing the same 
teaching values and believing that learning through 
projects is valid and important. LabNet makes this 
happen. 
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EDUCATION 
ON-LINE 



By Yvonne Marie Andres 

Dabbling in the Internet, calling up 
FrEdMail — your colleagues across the nation are 
learning the power of telecomputing 



TEACHERS AND STUDENTS ARE Dis- 
covering that electronic communications 
can provide a dynamic link between them- 
selves and their counterpans throughout 
the world. In fact, an estimated 50,000 
teachers worldwide are using tiie Internet, the vast in- 
ternntionai networt^ of eiectronic networks. Using these 
nerv.orks. teachers and students are tapping the com- 
puterized libraries of aniversities and other research 
centers: they are e.xchanging E-mail, reading nev^s bul- 
letins, and loming "chat" groups on mcny topics. 

To many teachers, however, the Internet poses 
daunting challenges because of its very size, the diffi- 
cujt\- ot' wending your way through it, the vanety of 
computer systems that operate on it. and its lack of dis- 
cr.mmation. Simply put. on the Internet ifs hard to find 
the '^ood and screen out the bad. 

Many schools are turning to another electronic net- 
work ror similar services that are more precisely tai- 
lurea to the needs and capabilities of K-12 education. 
These schools have hooked up to the FrEdVlad (Free 
::C,'jCu;ionai Electronic Mail) Network, a low-cost 
leiecommunications network that helps teachers and 



Konne .Mane Andres, a prvzram coordinator at Jefferson junior 
Hi'^'i School in Ocer.nstde. Coiif, is president of the FrEdSfail 
Fnv Editcntionai Elearonic Mail) Foundation in Bonita. Calif. 
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students participate in a wide variety of learning experi- 
ences and cotnmunicadon.' 

FrEdMail is a chain of computer bulletin boards dedi- 
cated to K-12 education; it gives schools the ability to 
''xchange messages, documents, and even video im- 
ages. Access to the necwork can be remarkably inex- 
pensive — requiring litde more than a basic computer, a 
modem, and local telephone service. 

FrEdMail grew out of a cooperative project by a 
group of San Diego-area school districts that began in 
19S6. From those roots, the FrEdMail Network has ex- 
panded to more than 200 electronic bulletin boards. 
The FrEdMail Foundation was incorporated as a not-for- 
profit educational consortium in 1990. 

The bulletin boards — the 'nodes' of the network — 
reside in computers it universides, district and county 
offices of education, individual schools, and classrooms 
scattered across the United States and in Australia. 
Canada, the United Kingdom, and Ireland. Individuals 
at each site maintain the bulletin boards. Panicipants 
can communicate with their local node using an Apple 
He or Ilgs, Macintosh, or iB.M-type microcomputer. The 
local bulletin boards pass along messages to larger 
computers at regional nodes, which in turn route mes- 
sages to the intended recipients. Last year, approxi- 
mately 10,000 teachers and students used FrEdMail for 
learning projects. 

The necwork also has opened a "gateway" connec- 
tion to a much larger network, the California Education 
and Research Federadon Network (CERFnet), at die San 
Diego Supercomputer Center at die University of Cali- 
fornia at San Diego. CERFnet in turn connects FrEdMail 
to NSFnet, the National Science Foundation network 
serving the scientific community, and the Internet. 
These connections allow members of NSFnet and other 
necworks to serve as regional FrEdMail hosts, poten- 



• For hintier infomuuon on the FrEdMjjl or SCHU1« jervicn. oonucr FrEdMail 
Founuaiion. PO. Bo« 2ii. Boniia. Calif. 9I90C; (bl9l ^T5.^all. E-mail- 
atoscn4boniu.ceri.fre<3.org. 
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tially allowing more than 3,000 school disincis around 
the United States to be on the network and giving local 
teachers and their students E-mail access to the Inter- 
net — at litde or no cost. (E-mail access to the Internet is 
available already through such services as CompuServ 
and America Online.) 

What it offers 

The resources FrEdMail offers include well-organized 
data bases on a variety of subjects — information on 
gnnt and ftjnding sources; vast coUeaions of scientific, 
mathematical, geographical, historical, and literary doc- 
uments; solutions to technical oroblems; experts in vari- 
ous fields who are willing to provide assistance: and 
teachers interested in trading ideas. The network does 
not limit users to E-mail and text files; graphics, sound 
bites, and video clips can also be exchanged. 

Teachers have found that using the network can mo- 
tivate students to become better learners and writers. 
Teachers themselves can discuss experiences, teaching 
materials, and curriculum ideas with colleagues and can 
obtain information about workshops, job opportunities, 
legislation affecting educadon, and other current topics. 

For many educators, in faa, FrEdMail has served as 
the training wheels for telecommunications — a low- 
cost, accessible, effective avenue for technology 
novices to gain their first experience with the incredible 
power of telecompudng technologies. Unlike most of 
the commercial or academic networks on the Internet. 
F-.£ciMail is easy for teachers and students to use. 

Ease of use is a crucial feature for the many schools 
that lack technical expenise. A school's system open- 
tor, who tends the computer that is the school's con- 
nection to FrEdMail, typically is a classroom teacher 
who had no special technical skills befors taking a 15- 
hour training course. The system operator does, how- 
ever, need the interest and enthusiasm to become an 
advocate who trains other teachers, provides technical 
help, and reouits other participants. 

Each schoo' 'istrict that ssrves as a node can tai- 
lor its use of Ui network to its local needs. Some dis- 
incis emphasize using the bulletin boards for instruc- 
tional or administrative purposes at the district 
level — connecting students at different schools, for ex- 
ample. Other sites have students use the network for 
sunoolwide projects or at home. By setting up and 
maintaining the node, the school or disuia essentially 
can offer a subsidized service to students who could 
not otherwise afford telecomputing. Schools quickly re- 
alize that the network is more useful when it has more 
panicipants, so each site has a vested interest in ac- 
tively recruitmg new participants and training teachtrs. 

The FrEdMail Foundation supports the network by 
loadiny it with learning projects and classroom activi- 
ties. The foundation also hosts dozens of electronic 
conferences for teachers and students that are focused 
on various curriculum areas and specific projects. (The 
network may be used only for educational purposes.) 

Using the nerwork, students have studied Soviet and 
.Ajnerican cooperation in space, acid rain, and litem- 
ture — just to name a few of many proiects. In the acid 
ram pro)ea. students measure the acidity of rain sain- 
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pie^ trom their own community, exchange data with 
^lii-ses across the United States and Canada, plot the 
luitional dau. and exchange their conclusions and es- 
^;i\ > on the causes and effects of acid rain. 

Another projea, the Global Authors' Literary .Ajithol- 
jjijv . compiles student essays on monthly themes, such 

personal memoirs, liberty and patriotism, holiday 
nic:ius and recipes, and mathematical puzzles. Seleaed 
works by students— original articles, editonals. essays. 
interMews, one-aa plays, and art — appear in an elec- 
tronic anthology published every semester. 

In another projea. called Experts Speak, students in 
one group assume the personalities of various historical 
[jULires. and a group from another school interviews 
theni electronically to determine their identities. Other 
oroiects involve cultural exchanges, statistical data col- 
ieciion and analysis, scientific experiments and observa- 
tion, and map and globe skills. Potential projects are 
limited only by the ingenuity of the teachers and stu- 
dents on the network. 

A new proiect, called the Global Schoolhouse. com- 
bines problem-solving skills, environmental issues, 
■iiobal consciousness, and modern information tech- 
nologies to accomplish a common goal. Four class- 
rooms — in California. Tennessee. Virginia, and London. 
England — are investigating the environmental problems 
created by water run-off. The classrooms communicate 
?\ith each other using FrEcLMail. the Internet, and video 
teieconi'erences over the Internet using Cornell Univer- 
iia 3 CU-See.Me software on Apple .Macintosh comput- 
ers. iThe software is available free on the university's 
electronic buUeun board; to use it. compute,'^ must be 
equipped with a "video spigot" board, which costs 
about S300.) 

Spreading the news 

.\nother feature of elearonic networks is their ability to 
let users exchange news and host discussion forums on 
anv topic. Last fall, the foundation staned the SCHLnet 
ne'^suroup service, a system to help teachers witii spe- 
C'.f.c ;nterests build collaborative learning proiects 
across the nation or around the world. SCHLnet. which 
IS :r.odeied after the USENET discussion groups on the 
internet, can sift through thousands of messages and 
select only those on topics chosen by the user 

■Jniike USENET. 'Jiough. SCHLnet is aimed specifically 
ai teachers and their snadents. .AJthough freedom 
of e.xpreision on USENET generally allows matenal that 
ts controversial, offensive, or even pornographic. 
SCHLr.et activeiv moderates many electronic discussions 
and monitors the rest to ensure professional standards 
ot expression and etiquene. (SCHLnet covers the costs 
ot managing and moderating the network by charging 
•'ees Dased on the size of a school or distna ner^'ork or 
the r.umoer of users. .Annual fees for the largest distncts . 
are r.o more than S700; fees for small distncts are sub- 
•'Ur.tiailv less.) 

Liing the standard USENET message format. SCHLnet 
Cf.n deii\er messages directly to a school network file 
^e:^■cr. From tnere. a school or distnct bulletin board or 
■^ice or iccai-area network can distnbute messages to 
enci.ers and students. In this way, SCHLnet will give 



schools an interaaive market for ideas, resources, op- 
portunities, and information — without the e.'onneous 
and sometimes offensive distraaions found on other 
newsgroup services. 

FrEdLMail's projects and discussion forums — and the 
new links to the Internet — bring the information age di- 
rectly to schools that otherwise might have to wait 
years for the infrastructure to reach them. Now any 
school distria can use the network to involve teachers 
and students in the broader world of learning. (S 
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5^";;Nwjthe-netwdrirsi^^ 

rscT''iii;it'pyes;ypu of.menuT<liiven cfiqiciM^^ ■ 

|.The^iiam menu also ^igSls tf. you. luwj^ 
f^maal ra^sMg«Jm«Y9H^'^ If'SO.'ytMJ^can^}^- 

• i'nter.E-msullo'reaS'diOT mesa'ge is*#." ■ 
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•rjr cjofVe (xjmfi^ieid^ «arU«£iWe^!g«!n^ stay. it? f ' '•• 
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: phone rates are lowest; then tHevnetwotk distributes- 
them, through regional hubs, tojheir d«tinationSv • 
After leaving E-tnail, you.migHii select one of FrEd- 

• Mail's news groups on a subject of interest. You can 

I '. choose to read about new ideas for science projects, 

■ for example, or 'tlie daily lesson plan from the Cable 

■ News Network-based on the (day's headlines.. Otber ■;.»•■; 
'■'news groups cany information on'curricuhim dcvel-;.-. ' 

opment,;professioiial. meeiings7and- oth 
^^'can^contributeio.the^disc^ sending the news 
Igroujs'a' buUetinlj; i-X;;;'^^^ if' 
■^VNexCyou'iriightiiieck; thete^ sdctiooi,"; which 
.'.stores a wde.iange of how% and reference articles; 
'Jin additior^ ybursdibolo distria cin^srt up a. lipcal • 
- bulletin board to display annouhcemeiits 'or;irif6rTna-'j"- 
*tion,br^to'seryei^as'ah archivebf schoonmprovenieht 
-: plans or jhe , minutes of school board meetin'gs. 
|^i?i;Whenyo'u^^ 

(menu ahd-ptess *g*-.for "gobid-bye.'-lf you have a'--; 

problem or query, leave a message for the system 
' operator on your way oat. — ^Y_M 
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Telecommunications: Avoiding the Blacl< l-iole 

by Margaret Riel 



Will electronic networks Infuse your classroom with new learning opportunity, or merely pul 
away your time and energy? Your planning will make the difference. 



Our project provided a vehicle for practicing thinking skills. . . Through messages from 
their peers around the world, students learned to distinguish facts from opinions and became 
alert for signs of bias and prejudice within their own work and the writing of others. 

—Ron Oastier, Lord Strathcona Public School. Kingston, Ontario, Canada 

The enjoyable part was watching ihem take control of their own learning and education. As 
they worked on their projects on global peace. Gulf region politics, community profiles, 
te.xtile industiy. drug abuse, and self-reflective essays. . .found thai I. too. was touched by the 
magic of being able to 'talk' with my peers in distant places. 

— William Bunrall. Moundsville Junior High School, Moundsville. West Virginia, USA 

Through contact with schools throughout the U.S.. Canada and Saudi Arabia, students 
learned metric conversions and money exchange rates and had a meaningful lesson on time 
zones.... My students wrote, rewrote, proof-read and reM-rote. Because their writing was 
important to them, this process was meaningful. Complaints were at a minimum and their 
writing was at a premium, and learning was interesting and fun for them as well as for me! 
Iwish it could always be this way. 

—Sharon Kubenka, Ingram School.lnsram, Texas, USA 
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These comments by teachers voice the ex- 
citement of both students and teachers as they 
participate in distant learning facilitated by 
computers and phone lines. But this excite- 
ment can be deceiving: it makes distant learn- 
ing seem as easy as dialing a phone number. 
Even the most informal educational activity 
on a network represents many hours of plan- 
ning and organization. 

V-Tien computer neiv^orkinc projects are well 
planned, the results are extremely impressive, 
as indicated by these comments. However, 
computer networking can also be a "black 
hole" into which one of most valuable and 
limited educational resource vanishes leaving 
no discernible trace. That resource is teacher 
planning time. Teachers can spend countless 
hours either searching for projects that are 
appropriate for their students or in trying tc 
organize projects of their own, 

How can teachers avoid the black hole of 
networking and achieve the promise that ad- 
vocates of computer netw orking describe with 
such missionary zeal? There are manv an- 



swers to this question but I would like to offer 
four general recommendations. 

Avoid pen-pal-only projects, 

W'iih the conviction that comes from per- 
sonal experience. 1 would recommend teach- 
ers a\oid any attempts lo match their class of 
students one-to-one wuh students at a dis- 
tance for the task of exchanging friendly let- 
ters. The cost in terms of teacher planning 
time and student learning time in establishing 
and maintaining the electronic coordination is 
far greater than any educational gain that oc- 
curs. For teachers who feel that this form of 
direct communication has a place in the class- 
room. I recommend that they give their stu- 
dents class time to write letters to their distant 
friends, cousins or grandparents. Letter wnt- 
ing encourages writing fluency and can be 
personally rewarding for some students, but 
because it is essentially a private channel of 
communication, it is difficult to use as a ve- 
hicle for classroom instruction. Messages that 
are sent to the whole class on topics related to 



classroom learning will be of much more ed 
cational value. 

Network with more than one — or even 
two — other classrooms. 

I say this with full knowledge of the time 
takes to find even one reliable partner for , 
electronic exchange. Here is my reason f 
this advice. The projects that are planned a 
likely to take a great deal of work and orgar 
zation. Even if teacher commitment remai 
high, teachers work in settings that are high 
uripredictable. A sudden shift in the scho 
population might result in change in a teac 
ing assignment. An opponunity may arise th 
necessitates a change of schools, comput 
equipment might be reassigned or break dow 
The additional schools will enrich the activ 
ties by providing a range of perspectives. Tht 
will also provide the added insurance that 
project will not fall victim to the deafenh 
sounds of electronic silence. Ideally, work wi 
five to 10 classes on a networking project. V 
have found in years of matching schools in 
Learning Circles on the AT&T Learning Ne 
work that this range provides the maximu 
diversity at a size that is still small enough f 
an intimate level of exchange. 

Have a well-defined group project with a 
beginning and ending date and a written 
product. 

Computer networks designed so that bu- 
people can share their general concerns oftt 
fall silent. Scheduling is one of the bigge 
problems for organizing activities across clas 
rooms. A beginning and ending date with e 
plicit description of the type of information 
be exchanged is critical to the success of tl 
project. When students work towards a wr. 
ten summary of the work or an anthology ■ 
the shared writing they have a goal that giv' 
meaning to the exchanges. This final public 
tion phase helps students reflect on their shar( 
work and learn to present the most impona 
ideas in a wntten format. 
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\{ake ^o""" '"'^o'"*' projects part of a 
iar-'er framework of classroom activities. 

effective way to integrate networking 
uitti classroom instruction is to select a part 
of (he instructional unit that can be enriched 
tiv inforwation from different locations. How- 
ever, it is unlikely that others classes will be 
ready and waiting to work on issues in your 
curriculum without some reciprocal arrange- 
ment. If you expect other classrooms to en- 
rich your students work, remember to extend 
3 similar offer in return. 

This reciprocal teaching and learning ap- 
proach characterizes Learning Circle interac- 
tions on the AT&T Learning Network. Classes 
are matched together based on a choice of 
similar curricular themes into groups called 
Learning Circles. Each of the classes in a 
Circle is invited to sponsor a group project 
drawn from their curriculum. The whole class 
works on their sponsored project incorporat- 
ing the information received from distant class- 
rooms. Students are grouped into teams to 
collect and send information to distant classes 
for their projects. Here are some examples of 
[he way teachers have extended student learn- 
ing using telecommunications. 

A New York teacher was doing a science 
unit on nuclear energy. One pan of the project 
involved studying the risks associated with 
nuclear energy. Her students asked their Learn- 
ing Circle partners (students from three U.S. 
cities and two international cities) to share 
information about the location of their near- 
est nuclear power plant and to describe local 
community debates over its location and safe 
operation. 

A teacher in Australia was teaching a unit 
on a local aborigmal tribe. A pan of his lesson 
plan involved having students read legends 
from this tnbc. This classroom activity was 
ixtcnded by sponsonng a Learning Circle 
project that involved the sharing of local leg- 
ends from indigenous people from each of the 
leven slates or countries represented in the 
Learning Circle. 

Students in a German class were exploring 
altemaiive programs for the conservation of 
energy, panicularly the effectiveness of recy- 
cling programs. They sent a survey to their 
L'S. French, and Canadian partners asking 
them if or how they sort household ffash. 
v.hcrc trash is taken, and what recycling 
programs, if any. were in place in their com- 
munities. 

A class in Louisiana was studying the Civil 
War. Their project involved composing a set 
of letters that might have been written at the 
lime of the Civil War. Students from states 



that fought in the Civil War were asked to 
send two letters that fighting soldiers in their 
location might have written home to their 
families Students who lived in places not di- 
rectly involved in fighting the Civil War were 
asked to write two letters that people in their 
community might have sent to a friend or 
relative involved in the war. 

Each of these projects exemplifies the fol- 
lowing three criteria that teachers on the AT&T 
Learning Network are asked to consider as 
they select projects to sponsor in their Learn- 
ing Circles. 

/. The nem-orking project should take ad- 
vantage of the cultural or regional diversity 
represented by the netHvrk partners. When 
students are working with students from across 
the nation and/or around the world, the in- 
crease in the communication costs needs to be 
offset by the educational gain that comes from 
these cross-cultural exchanges. If project re- 
sponses from students in one location are vir- 
tually identical to those from the other 
locations, the participants are not taking full 
advantage of this educational tool. Having 
students investigate their own location, envi- 
ronment, history, social problems, or cul- 
tural attitudes in relationship to others is a 
very effective way for students to learn about 
themselves as well as about people in distant 
locations. 

2. The request for information from distant 
classes should he reasonable in scope. A 
teacher cannot expect teachers at a distance to 
become completely involved in their instmc- 
tional units. Each teacher has specific teach- 
ing constraints. But a reasonable request, a 
small part of the whole classroom activity, is 
an excellent way to extend the learning in new 
ways. Students' requests for surveys, local 
information, observations, opinions, descrip- 
tions, or student essays can be accomplished 
either as a class or homework assignment 
withoui placing a heavy strain on the required 
curriculum. The teacher originating the project 
might be spending a month or more on the 
theme or lesson. But the distant teachers should 
be able to organize a response to enrich this 
lesson in one or two class periods. 

3. The information collected should he of 
interest to a wide audience of students, teach- 
ers, parents, and others. When students are 
engaged in activities that adults value, stu- 
dents take care and pride in their work. After 
t)ie infoiTnation is received, students and teach- 
ers work together to collect, orga;.-ze, and 
present the information in a final project sum- 
mary. This report can be shared with those 
who participated in the project and with oth- 



ers who may be interested in the students" 
work. When distant students have invested 
their time in helping on a project, they are 
excited to see the outcome and learn fro| 
another If their parents or community if 
read their work with genuine interest, stu- 
dents come to see their work as important and 
are motivated to work hard. 

From promise to practice. 

Computer networking is an exciting new 
tool for extending classroom learning into the 
community and utilizing peers around the 
world as teachers for one another The cost of 
telecomputing is very reasonable if it is used 
in ways that result in real gains in student 
learning. 

Students arc not the only learners in this 
new distant forum. When teachers work to- 
gether to help each other extend classroom 
learning they benefit personally and profes- 
sionally from these partnerships. Recognition 
for well-designed network lessons motivates 
teacher creativity. This type of collabora- 
tive work among teachers provides them a 
channel for the discussion of many issues 
related to school reform without leaving the 
classroom. 

The infusion of new ideas and stratMjtot 
from across a shrinking world is the praUP 
of new communication technologies. Fulfill- 
ing the promise will require careful planning 
of this new educational context. The technical 
connections are a necessary but far from suf- 
ficient part of the process. The cosl/benefit 
ratio is complex. The goal is to create an 
educational program using computer telecom- 
munications that maximizes the educational 
benefit while minimizing cost in terms of our 
limited educational resources: teacher plan- 
ning time, student class time, and school funds. 
Good education is never free. But a range of 
different partnerships among software devel- 
opers, communication providers, and schools 
are cun^ntly making it possible for teachers 
and students to connect their classrooms with 
new worlds of learning. ^ 



(Margaret Riel, Ph.D., Education Program 
Manager. AT&T Learning Network. 943 San 
Diequito Drive. Encinitas. CA 92024.} 

For more information about the /^fl^ 
Learning Network, call 800/367-7225, el|P 
sion 4158. or write to: AT&T Learning Net- 
woric. P. O. Box 6391, Panippany. NJ 07054. 
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Many Northwest schools 
now have or soon will 
have convenient access 
to the worldwide com- 
puter network through 
state education agencies 

By Lee Shennan Caudell 



Nationwide, about 60 per- 
cent of states now oper- 
ate a staiewide computer 
or telecommunications network. 
Many of these networks offer 
schools economical access to 
the "mother of all networks," 
the Internet. In four of the five 
Northwest stales, the education 
department or another state edu- 
cation agency- has established a 
statewide telecommunications 
s)-stem, and many school dis- 
tricts are plugging into the In- 
ternet through these systems. In 
addition, there are several sub- 
state or subregional systems, 
and many locaJ bulletin board 
s}'stems operaied by teachers or 
other communit)' members. 
S^KEL will use the costing net- 
works to provide access for 
school personnel to education 
information, and to enhance the 
capability- of Laboratory staff to 
have dose contact with teachers 
and others. Here's a look ai 
what's happening in each state. 

Oregon: With an $80,000 grant 
from the l).S. Department of Edu- 
cation, the Oregon Department 
of Education has launched an 
ambitious plan to make Internet 
as-ailable to all schools through 
NorlhWesLNet. The grant funded 
the installation of two nodes, 
one in Washington County and 
one in Lane County, and an In- 
ternet subscription for all public 
K- 12 staff and students. All of 
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Oregon's education service 
disuicts ultinmely will be con- 
neaed to one node or the other, 
and will share the cost of 
hookup with local districts. A 
number of districts akeady are 
plugged in, according to Tom 
Cook of the state education de- 
partment. In Lane County, for ex- 
ample, 4,000 staff and students 
already are active Internet users. 
Distria personnel from around 
the state are helping to .set direc- 
tion and policy, tackle technical 
questions, and develop training 
and materials. And the educa- 
tion department is providing 
workshops to help schools 
get started on the Internet "In- 
terest is growing by leaps and 
bounds," says Cook. "I m averag- 
ing five or six calls a day from 
people who have read some- 
thing or heard something and 
want more information." 

Oregon educators can also 
plug into the Internet through 
Oregon ED-NET. Created by the 
Legislature and seeded wth lot- 
tery money, Oregon ED-NET pro- 
vides an electronic information 
senice called COMPASS, which 
includes access to the Internet. 
There are 1.500 to 2.000 sub- 
scribers on the network, many 
of them students or educators, 
according to ED- NTT's .N'ancy Je- 
suale. For schools in remote or 
rural areas lacking leased lines. 
CO.MPASS offers easy, inexpen- 
sive dial-up access to the In- 
te.-net for a yearly subscription 
fet of J75 per person. "Com- 
pass has local dial-up in 22 
cities in Oregon, such as John 
Day, Bums, Pendleton, and The 
Dalle." sa«Jesualc. 

Washington: Washington's 
staieu-ide network. WEdN'et 
(Washin^non Educational Net- 
work), is operated by the Wash- 
ington School Information Pro- 



,"B!G SKY TELEGRAPH is 
-AVAlLABltJO ANYONE, 
■ANYWHEf^E.-ANYTIWlE." 




Frank Odasz; Big'jliy.'Teiegraph 



cessing Cooperative (WSIPC), an 
independent cooperative provid- 
ing computer services to its 275 
member districts. Originally 
formed by the state's education 
service districts to transmit ad- 
ministrative data to and from the 
Office of State Superintendent of 
Public Instruction, WEdNet is ex- 
tending its reach into class- 
rooms locally and internation- 
ally by connecting schools to the 
Internet via ESDs. A recent $4.7 
million legislative allocation for 
technical restructuring in Wash- 
ington schools is helping sup- 
port tile cost of the connection. 
About 30 districts are currendy 
conneded. according to Dennis 
Lampson of WSIPC. Dennis 
Small of the OfBce of Public In- 
struction predicts it will be three 
to five years before all or most 
of the state's 296 disuicis are 
linked to the network. Mean- 
while, the state oflBce is "work- 
ing to give people a reason to be 
online," says Small, by offering 
Internet workshops for teachers. 

Another service available to 
Washington educators is Learn- 
ing Link, an interactive educa- 



tional telecommunications sys- 
tem serving teachers and stu- 
dents, operated by Seattle's pub- 
lic broadcasting station KCTS. In 
Washington and British Colum- 
bia, 125 school districts have ac- 
cess to Learning Link, according 
to Art Johnson of KCIS. Learning 
Link offers email, online discus- 
sion groups, daily lesson plans 
to Q\7i Newsroom, curriculum 
information, databases, and In- 
ternet access, among other serv- 
ices. 

Washington schools also par- 
ticipate in a number of smaller 
networks around the state. 

Alaska: the sute recently 
launched a new plan to give all 
Alaska schools access to the in- 
formation superhighway. The 
Universitv of Alaswi Computer 
Network (UO), which links 
universities statewide, has 
agreed to expand network ac- 
cess to the K- 12 coimnunity 
through the Department of Edu- 
cation. Right now, the depart- 
ment is paying J25,000 annually 
for unlimited nmork IDs for 
schools, according to Lois Stiege- 
meier. But nextyiar, participat- 
ing districts will begin sharing 
the cost, paying J400 to J 500 to 
use the network, witich picks up 
Internet through the Seattle- 
based regional network North- 
WesLNel. A lot of districts are 
"raring to go" on the Internet, 
Stiegemeier says. But she cau- 
tions that inadequate training 
may stymie some of the enthusi- 
asm. "We're not providing any 
training here at the depart- 
ment," she says. "The districts 
will have to provide the hand- 
holding and the training." Stiege- 
meier says the department will 
encourage educators to take on- 
line courses in oavigatiJig the In- 
ternet offered by the University 
of Alasb Southeast in Juneau. 



77 



Montana: All Montana schools 
hivt free access to electronic 
bulletin boards, databases, 
email, and public conferences 
through the Montana Educa- 
tional Telecomniunication<; Net- 
work (METNET). Supported by 
the state Office of Public Instruc- 
tion, METNET consists of 17 
sites across the state, of fttich 
nine are school districts serving 
a specific set of schools. Schools 
have access through local lines 
or toll-free dial-up. Crcaled in 
1992, the netux)rk uses Fido soft- 
ware, transferring messages 
around the state through the cen- 
tral site at the Office of Public In- 
struction, nhich coordinates 
message traffic Internet access 
provided byNorthWestNet 
through a gate«-ay at Big Sky 
Telegraph (described below) 
provides email only, but the cdu- 
dtion depaxunait is looking 
into getting full Internet access. 
"We'd like to do it, depending 
on the cost and legislative sup- 
port," saw Bob Morris of the 
Office of Public Instruction. 

Big Sky Telegraph is run 
from Western Montana CoUege 
in Dillon through the Montana 
University System Educational 
Network (MUSLVCT). Primarily 
sen-ing rural schools, Big Sky is 
a\'ailable to "anyone, anwhere, 
an\'{ime," says the network s 
founder Frank Odasz. Big Sky 
was created to tie together the 
state s 1 10 one-room schools 
and link them to resources 
around tlic state. For $50. sub- 
scribers get access to Big Sky. in- 
cluding Internet email. In just a 
few weeks. Big Sky will offer the 
hill range of Internet services — 
bulletin boards, file u-ansfer. lel- 
netting, and email — to edua- 
tors and other subscribers, 
thanks to a $38,000 grant from 
US West Communicaiions. An- 
other grant to Big Sk>', $880,000 



from Annenberg/CPB and the US 
West Foundation, is funding a 
project to design math and sci- 
ence "telecurriculum" for rural 
schools (see the story beginning 
on Page I). 

Another Montana netft-ork, 
EDUNET, provides distance- 
learning courses to 30 rural 
schools via email, file transfer, 
and interactive testing. 

Idaho: The state is served by 
Idaho Public Television (for- 
merly the Idaho Education and 
Public Broadcasting S^em), 
one of the original PBS stations 
that formed a Learning Link 
co-op. Learning Link, an 800- 
number service provided to 
every Idaho school through the 
Idaho Board of Education and 
Idaho Public Television, gives 
schools access to electronic bul- 
letin boards, databases, and In- 
ternet email. But many of the 
state's 13,000 teachers lack the 
equipment and/or expertise for 
using the netvi-ork. Just under 15 
percent of Idaho's teachers cur- 
roitly use electronic communi- 
cations, according to Bob P\ie 
of Idaho Public Television. The 
100 neu'Sgroups offered through 
the network are monitored "to 
keep them clean." says Pyle. 
who points out that pornography 
or off-color messages are inevita- 
ble on a netw'ork open to mil- 
lions of users. 

Although no statev^idc plan 
exists to hook schools directly 
into the Internet, Rich .Mincer of 
the stale Department of Educa- 
tion says the agency is looking 
into the quKtion. The likelihood 
that Idaho's schools soon will be 
mdcly wired for networking got 
a big boost in January when Gov- 
ernor Cecil Andrus proposed 
spending $7 million to connect 
schools to the information super- 
highway. 
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Ike Coleman. Article appeared LOUld LOmpUter Use 

in Education Week . April 17, 1991. Bc a FoiTn Of Tmcking? 

By Ike Coleman 



t a local high school the other day, I 
watched as a friend of mine who 
teaches there unpacked a brand 
. new CD-ROM drive to add to the Ma- 
cintosh S£ and laser printer she already has in 
her classroom. I couldn't help but notice that 
the drive, like the other pieces of the Macin- 
tosh equipment, was by district policy re- 
served for use by the gifted and talented pro- 
, gram. And I know that almost all the students 
'ho make up the gifted and ulentcd program 
are the children of par-nts who are fairly af- 
fluent, many of them faculty members at 
nearby Clemson University, where I work. By 
district policy, then, the sons and daughters of 
the significant population of poorer parents in 
the area are not to have access to the best of 
the school's equipment. My friend, like many 
of the best teachers, ducks policy. "Have ynu 
ever seen a student who isn't gifted?" someone 
once asked her. "Never," she said. Even so, 
even with the best of intentions on the part of 
teachers, the district policy is an obstacle, 
tions. Recently, I walked through another 
teacher's "basic" class (read "children of 
poorer parents") to a small room in the back, 
where the teacher and a few Advanced 
Placement students were producing a school 
publication on one of the district's Macin- 
toshes. The "basic" students, waiting pa- 
tiently for the teacher, had probably never 
used the computer, and knew they never 
would, 

Like tracking, computer use divides along socioeconomic lines. But, because mastering the 
machines has become essential to success in the world beyond school, computers complicate 
the question of which kids will eventually make it. Though the issue is more complex than 
we'd like to believe, we can tell ourselves that with perseverance any student can do well in 
school. At least the tools for success— books, pens, and paper— are cheap. But we can't even 
make the pretense about computers: Poor people cannot afford them. 

On the other hand, many students grow up with computers at home, computers they use for 
everything from electronic games, to word processing, to computer-based telecommunica- 
tions. Just as children surrounded by books at home are at an advanUge when they come to 
school, the students with computers at home obviously have an advantage over students 
whose parents can't afford the machines. 

The issue of how computers are used at school, then, is pressing. But according to the 
Laboratory of Comparative Human Cognition in a 1989 article in IheHarvard Educational 
Revitw—itid as expected, given schools' tendency to track students along socioeconomic 
lines— poorer students arc allowed neither the quantity nor the quality of access to computers 
as are more affluent students. Surprisingly, the relative prosperity of the district makes little 
difference: Poor students in wealthy districts get little access to the machines, just as they 
would in poor distncts with fewer computers. 

But even when poor kids tre given access to the machines, the tyays they are allowed to use 
them difl'er radically from their use by more affluent students. While advanced students use 
desktop-publishing software to produce literary publications, for insUnce, in low-track and 
remedial classes, populated mostly by poorer students, kids who use computers use them 
largely for so-called "skill and drill." 

In his book Insult to Intelligence, Frank Smith has made the case against skill-and-drili 
computer work far more completely and eloquently than 1 can, "Drill and kill," as it's justifi- 
ably nicknamed, whether on worksheet or computer screen , teaches little that it's supposed to 
teach. A computerized vocabulary test, for instance, may or may not prepare studena for 
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standardized tests by which the 
school and district will be judged, 
but it has almost no relationship to 
reai language use. As theorists of 
language and learning from James 
Britton on have known, students do- 
mg such work learn nearly nothing 
that will transfer to the real spoken 
and written language of their lives. 

Whaiskill-and-drill soflware does 
teach is more frightening than what 
it doesn't. Students performing ex- 
ercises involving isolated skills are 
not the masters but the slaves of the 
computers. I've often seen students 
with programs that tell them things 
like: "John, you're a genius. Now try 
the next question." With such soft- 
ware students learn, for one thing, 
10 be obedient to a machine, a ma- 
chine that, like something out of 
1984 impersonates a human being. 
But even without the bells and whis- 
tles, students who do computer mul- 
tiple-choice exercises for countless 
hours of their school lives learn not 
to be critical thinkers. They learn 
not to wonder why the world of the 
computer screen has no relationship 
to their world. 

Tnat for poorer students skill and 
drill IS often the only exposure to com- 
puter technology should disturb us 
deeply. .As Technology and the A me i- 
can TYansition, a report by the U.S. 
Office of Technology Assessment, 
points out, business will adjust to the 
workforce it has available. If a seg- 
ment of the working population has 
not learned the flexibility and cre- 
ative thinking necessary for the ideal 
economy of the very near future, busi- 
ness will just have to make do with 
wnat it has, creating tracks for the 
woridbrce available. People who grew 
up poor and were badly served by 



schools will fuid jobs that ask for little 
talent and offer little reward I can't 
help imagining that such jobs might 
well involve obedience to machines — 
one skill the workers will have 
learned well. 

Kids, in short, who had no chance 
to use current technology for their 
own purposes at school will likely 
not have the chance at work. They'll 
have low-paying jobs, and they'll be 
unable to afford to expose their chil- 
dren to technology in constructive 
ways. Thus, schools are probably 
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helping to cement in place an under- 
class, subservient to .technology in- 
stead of mastering it. 

But if we want to, we can give aU 
students access to powerfiil technol- 
ogy that is not expensive. Several in- 
teractive educational networks, such 
as BreadNet, a network for teachers 
and students sponsored by the Bread 
Loaf School of English, require only 
the cheapest machines (I use a $500 
clone). And though on-line time a not 
free, teachers who have been given 
the time and the support necessary to 
learn to use networks wLsely them- 
selves can give their students inex- 



pensive experiences, rich in reading, 
writing, end thought 

BreadNet supports, for students 
and teachers, what is called asyn- 
chronous computer conferencing, 
which simply means that a number 
; of sites send writing to a central 
• "conference" to be read by all mem- 
! bers of the conference at their eon ve- 
I nience. Unlike electronic pen-pal 
i systems, such conferences allow a 
j great deal of collaboration, among 
I classes and groups wittiin classes, 
I before writing is sent— and a great 
I deal of communication, oral and 
written, for the amount of writing 
actually transmitted. 

In one short-term conference on 
BreadNet, called "World Class," stu- 
dents and teachers in all parts of the 
globe— from Wilsall, Mont., to Lon- 
don, to Lima — described for others on 
the network environmental problems 
in their country and region, and then 
discussed global problems and passi- 
ble solutions. In addition, students 
composed questions for U.S. Senator 
Albert Gore's senior legislative assis- 
tant on global environmental issues, 
Rick Adoock, and sent those ques- 
tions to the computer conference. Mr. 
Adcock answered the questions on 
tape, and his answers were tran- 
scribed and posted on the network. 

Here is a description of local prob- 
lems torn Randy Boyd, Chad Hall, 
and Greg Johnson, students in 
VSTieelwright, Ky., a town in one of 
the poorer regions of the United 
States: "Much of our water is being 
destroyed or harmed by people and 
major corporations here in Ken- 
tucky. The problem is a difficult one 
because the pollution. comes from 
several sources. Because of all the 
mining that lakes place here, when 
we have hard rains, we also liave 
mud slides, like those that occur in 



Califonum. . . . Other substanc 
washed into the creeks with thi^ 
The iediment has lots of organicluTu 
inorganic matter in it, along with 
pesticides and other pollutants. 
Probably the most harmful is acid 
fi-om pit and strip mines. . . ." 

These students are communicaung 
knowledge to a wide and diverse au- 
dience, and in the process are prob- 
ably synthesiang information they 
had not fully formulated for them- 
selves before. In addiuon, they are 
leanung infinitely more about the ba- 
sic skills than basic-skills programs 
teach. And they are learning compu- 
ter technology — very cheaply. 

Most importantly, 6Dm their work 
on "^rld Clasa," students (rvm all 
tracks and all socioeconomic back- 
grounds learned that their learning 
and their writing could not only affect 
their lives, but also had the potential 
to change the world. After intensive 
reading and writing about global en- 
vironmental problems, students in 
many schcols began to take action, 
starting rei^cUng centers and lobby- 
ing at the local level- 

This is only one example of the 
kind of learning students can do 
cheaply with the power of tech^|^ 
ogy. Every district in the tJ^^B 
States could probably afford to m^^ 
work like tliis available to all stu- 
dents. And students who have 
learned to be the masters of comput- 
ers, to use them for theu- own pur- 
poses, will not only be better pre- 
pared to enter the Information Age, 
they will have the power to make 
the world more humane. 

But if we don't treat them hu- 
manely, if we prevent a segment of 
the population from exposure to 
technology for such uses, that power 
will be lost, for this generation and 
for generations to come. M 



Ike Coleman is director of the South Carolina R urai Writing ."Network, a project sponsored bs 
the Bread Loaf School of English and the Clemson University English department. He teaches 
at Clemson. 
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Professional developmem that 
changes the local culture is 
critical to the transformanon of 
schools, Mr. Warn and Ms. 
Castle aver, and one highly 
successfid tool for such 
professional development is 
dialogic networking. 



By Gary D. Watts jsjto 
Shari Castle 



Thf.rc is something new here, some- 
thing not at all proniinent in early re- 
search on the diffusion and adoption 
of ianovauoQs: the belief that teachers 
have minds. It is as though, in the Wiz- 
ard of Oz, the Scarecrow knew all 
along that he had a mind, while the 
W'Lznrd came late to this conclusion. 
Well, the Wizards of Research loiow 
now that teachers have minds, and that 
teachers are prctrv cormdent of that as 
weU.i 



■ N THE LATE 1960s the U.S. De- 
partment of Defense, through its 
Advanced Research Projects Agen- 
cy (ARPA), established the first 
. large-scale computer ncrwork. That 
ncrwork. known as ARPANET, was de- 
signed to link computer scientists at 
universities and other research institu- 
tions to distant computers to which they 

GAKYD. WAITS is senior direaor of :he 
S'aiional Cmer for Innovation . Nahcnal Edu- 
canon Assocuinon, Washington. D.C.. where 
SHAJU CASTLE is coordinator of research 
and deveiopmeni. 
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would otherwise not have access.^ One 
minor feature of the network was a fa- 
cility known as electronic mail (E-mail). 

Electronic roail soon became one of 
the most popular features of ARPANET. 
While some network administrators ob- 
jected to electronic mail because tliey did 
not see it as a vital use of computer time, 
the demand for improved E-mail carried 
the day. Scientists used ARPANET to ex- 
change ideas casually. Graduate students 
discussed problems and shared skills. 
Project heads coordinated activities and 
communicated with funding agsncics. A 
network of collaborators formed without 
regard for physicd location. 

In an aitide in Sdenafic American, Lee 
Sproull and Sara Kiesler assessed the im- 
pact of this new way of communicating: 
'Managers are often attracted to networks 
by the promise of faster communication 
and greater efficiency. In our view, the 
real potential of network communica- 
tion has less to do with aach matters than 
with influencing the overaU work envi- 
ronment and the capabilities of employ- 
Ms."s Based on our expaicox, we heart- 
ily agree. The development by the Na- 
tional Education Association (NEA) of 
the School Renewal Network over the 
pai:t four years has confirmed the pro- 
found potential of this technology to re- 
duce teacher isolation by building com- 
munities of learners without regard to 
location. Networks designed for such a 
purpose are capable of providing signifi- 
cant opportunities for professional de- 
velopment, new learning, the dissemina- 
tion of research, and tae transformation 
of schools. 



FORM FOLLOWS FUNCTION 

Networks can be thought of as analo- 
gous to highways. While everyone under- 
stands generic references to highways, 
most people also perceive the disdnctions 
between limited-access interstatcs, state 
highways, and "blue highways." In the 
world of electronic networldng, how- 
ever, few understand the distinctions be- 
tween different types of networks. 

To oversimpli^, networks can serve 
tlree distina functions. 

• Most networks are "resource net- 
works." They exist to provide dau and 
information to a user who reads the in- 
formation from data files maintained by 
the network. 
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• Some networks provide the capaci- 
ty to send messages to other users. This 
E-mail function greatly enhances com- 
munication by eliminating the barriers of 
time and distance. 

• A few networks are dejJgned to al- 
low a community of users to carry on a 
discussion or participate in a conference 
with all the other members of the com- 
munity. Users of these dialogic networks 
read, contribute to, and follow strands 
of conversation on individual topics. As 
with E-mail, the barriers of time and dis- 
tance are eliminated. 

Our focus in this article is on dialogic 
networks — specifically those designed 
for use by adults In educational environ- 
ments. TTiese networks have the power 
to change not only the user but the en- 
vironment in which the user works. 

FROM REFORM TO IKANSFORMATION 

The traditional approach to school 
change involves top-down initiatives in 
which needs are assessed, one option is 
selected, teachers are told to implement 
it, and the effectiveness of the implemen- 
tation is evaluated at the end. While the 
aim is to transform die system, the actu- 
al results usually fall far short of the 
mark. One reason for such failures is that 
•local practitioners and stakeholders are 
seldom involved in all phases of the proc- 
ess, from initial vision to evaluation.* 

The National Education Association 
(NEA) initiated a different model in 
1985, when it established the Mastery in 
Learning Project. The effort was con- 
ceived as a bottom-up, grassroots, fac- 
ulty-driven initiative. A great deal of ef- 
fort was put into a needs assessment fol- 
lowed ,by the use of research to develop 
localljj appropriate options. Twenty-six 
schools were selected from a very com- 
petitive list of applicants. 

When the NEA National Center for In- 
novation was created in 1989, the size 
and scope of the effort expanded signifi- 
candy. The National Center now encom- 
passes the Mastery in Learning Projftct, 
the Learning Labs Initiative, the Mastery 
in Learning Consortium, the Teacher Ed- 
ucation Initiative, and the Excellence in 
Action programs. There are more than 
a hundred project sites, including 
schools, school clusters, districts, and 
teacher prcparadon institutions. 

Over the past six years, we have ob- 




served and studied the change process ii^^ 
the Mastery in Learning and Nationamir 
Center sites. Schools involveo in these 
projects have documented a progression' 

- not necessarily linear, neat, or discrete 

- from teaching as a "craft" to teaching 
as an art or science, from teacher de- 
velopment to student empowerment. A 
"theory of action" for school transforma- 
tion has emerged.^ 

This progression toward school trans- 
formauon often starts with individual af- 
firmation. As teachers discover the pow- 
er of their talents, strengths, and voices 
within and beyond the classroom, they 
begin acknowledging to diemselves and 
odiers diat diey are important profession- 
als who can make a difference in their 
schools. As they begin to share their 
knowledge and experiences with others, 
a setise of factilty-ness emerges. Educa- 
tors begin to believe that dieir schools can 
change and diat diey, as faculties, are 
responsible for and capable of accom- 
plishing that change. Teachers begin to 
see that it is p(^stble to lode to research 
for options and that it is okay to take 
risks. As facully-ness grows, a culturei 
conducive to change is bom. "We've al-* 
ways done it that way" is no longer a 
sufficient reason to continue doing it that 
way. The faculty begins to "chaUenge the 
regularities."* 

Many of the National Center's projects 
have moved along this continuum, chang- 
ing the day-to-day lives of adults in the 
schools. Few have significandy trans- 
formed the day-to-day lives of students 

- yet. We now sec that teacher develop- 
ment is a critical precursor to meaning- 
ful change in schools. But it is not an end 
in itself. True school transformation will 
be measured not by how involved teach- 
ers are in decision making but by how 
teachers, empowered as professional de- 
cision makers, are able to empower their 
students as learners. 

It is our observation that education 
reformers cannot skip the phases of in- 
dividual affirmation and die development 
of faculty-ness and go direcdy to testing 
the options. To do so dooms a reform to 
becoming another top-down mandate of 
limited duration because die implement-^^ 
ers - die teachers - have litde owner-flB 
ship and few of the necessary skills for^B^ 
change. Teachers merely close their 
classroom doors - and dieir minds - to 
die innovation. 
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NFTWORHNG TO SUPPORT 
SCHOOL RENEWAL 

One of the tools we developed to sup- 
port all phases of the change process is 
the NEA School Renewal Network. This 
dialogic network electronically link-<; all 
the National Center's projea sites. The 
results are powerful. 

The Mastery in Learning Project was 
unique in that sustained attention was giv- 
en to decision making supponed by a 
knowledge base - including theory, re- 
search, good ideas, and the wisdom of 
practice. Our original (and limited) in- 
tention was to provide access to this 
knowledge base through the project of- 
fice. In response to queries from the par- 
ticipating schools, we packaged research, 
model programs, bibliographies, and lists 
of other schools with similar questions 
and mailed them - using the U.S. post- 
al service. 

Problems exist, however, in using re- 
search in school settings and in sharing 
the largely uncodified wisdom of prac- 
tice.' Even with the project staff provid- 
ing resources and assistance, panicular 
obstacles persisted once the mail from the 
projea office arrived at the school. Some 
faculties experienced difficulties apply- 
ing generalized findings to their particu- 
lar situations. Others found that research 
in their particular areas of inquiry was 
scarce. A lack of skill in interpreting or 
conducting research became apparent in 
some schools. For example, teachers often 
had difficulty making sense of conflict- 
ing findings in the research, and they of- 
ten felt that the research did not adequate- 
ly address the complexities of school- 
wide restrucruring. Finally, lack of time 
for reviewing and summarizing a body 
of research was consistcndy a problem.' 
In studying the project schools, Joaime 
Schnesk and Gary Rackliffe found tiiat 
teachers used their experience to medi- 
ate berwecn generalized findings and spe- 
cific situations, yet neither Uie wisdom 
of teaching experience nor the process of 
applying research had been codified.' 

Teachers generally lack opportunities 
to share their thinking and to construct 
new knowledge about their teaching prac-. 
tice.io Children leam vocabulary best in 
the context of ordinary communication 
and have many opportunities to do so, but 
teachers have been building their teach- 
ing knowledge in isolation. We saw that 



sustained interaction among practitioners 
across a broad geographical area was 
needed so they could share practical wis- 
dom; interaction between researchers and 
practitioners was needed to make the 
knowledge base useful in diverse settings. 
Only with such communication could re- 
search and practice be integrated for the 
purpose of transforming schools. <■ 

Because of the geographical disper- 
sion of the schools in the project and the 
>JEA's successful experience with a re- 
mote bulletin board service, electronic 
networking seemed the logical way to 
facilitate the crucial interaction. In 1988 
we began to examine available software 



INetworking has 
influenced the 
environment in 
many of the par- 
ticipating schools 
and is supporting 
school renewal. 



and struggled over the practicalities of 
using phone lines to connea our sites. 
The problem of phone lines cannot be un- 
dcrsuted (and deserves separate and spe- 
cial attention elsewhere). We had great- 
er problems securing school phone lines 
that were available to teachers than we 
did securing computers. In addition, fac- 
ing the problem of who would pay the 
long-distance charges convinced us that 
the best sofrware would make the net- 
work as inexpensive to the user as possi- 
ble. 

We selected IBM's PSInet (People 
Sharing Information Network) software 
because it uses a batch processing sys- 
tem and does not depend on "real tune" 
phone connections. AU reading and com- 
posing of papers and maintenance of fides 
is done with the "phone on the hook." 
PSInet allows the user to transmit auto- 
matically at any time of day or night. 
While the batch processing method saves 



phone costs, it does require compatible 
computers equipped with hard disks. 

Another feature of PSInet that influ- 
enced our selection is that it permits both 
messages and conferences. The users of 
the School Renewal Network continual- 
ly design and redesign the conference 
strucmre in response to real needs and sit- 
uations. The current conference structure 
includes 10 topics deemed critical to 
school restructuring: thinking, instruc- 
tional strategies, school/classroom or- 
ganization, curriculum, positive school 
cUmate, at-risk students, parent/commu- 
nity involvement, networking/technology, 
restructuring, and student assessment. 
There are several subtopics under each 
category and, within each subtopic, hun- 
dreds of strands of dialogue on various 
issues, problems, and ideas. 

A year into the development of the 
School Renewal Nctwoit, we added 10 
prominent researchers to the dialogue. 
One researcher was assigned to each con- 
ference on the network. This innovation 
has been extremely significant Although 
both the rese^hers and the practition- 
ers had misgivings about this step, the 
linking of research to practice has be- 
come much more natural, flowing from 
the needs of the users without the trap- 
pings of status and hierarchy. Put a re- 
searcher on a podium delivering a pack- 
aged address, and the teachers soon tune 
out mentally. Make a researcher a peer 
participant on a network, and both the 
researcher and the teachers grow from 
the interchange. '2 

We have found that it is possible to 
alter the culi-urc of schooling by pro- 
moting nonlinear, multidirectional inter- 
actions among stakeholders in reform. 
These "virtual" communities of collabo- 
ration capitalize on the "distributed ex- 
pertise" of the participants. Explorations 
of research, reflective dialogues o» pro- 
fessional issues, and the sharing of ex- 
perience are now everyday events on the 
School Renewal Nctvrork. Networking has 
influenced the environment in many of 
the participating schools and is support- 
ing school renewal. It is clear from the 
following posted messages that the net- 
work is fostering individual affirmation, 
a sense of faculty-ness, and informed de- 
cision making. 

The [School Renewal Network] con- 
ference really got me reconnected to 



rny life's work in education. My ener- 
gy and enihusiasiz: for aH aspects of the 
job are far beyond wiiat they were. I 
really believe that school renewal is a 
result, at least in part, of personal re- 
newal. 

« « « 

I c?n't help but realize how far we've 
come. We were a good school when 
we began, but, with the support of all 
of you, we have fine-tuned curricula, 
honed teaching strategies, and tians- 
fonned our school into a much more 
child-centered place. Best of all, I 
think we're beaer educaion. We use re- 
search, self-evaluate our own teaching 
and school practices, and work hard to 
make school a fun, exciting, and safe 
place for kids to be. 



ENGAGING TEACHERS IN 
NETWORK PARnCIPATION 

After four years of experience with the 
School Renewal Network, we find that 
six conditions are necessary to encourage 
and facilitate dialogic networking. 

1. The network must encourage the dg- 
velopmem ofaffimty groups. Teacher iso- 



lation has been the prevalent culture in 
schools. The creation of feoilty-ncss has 
not been a priority of teacher preparation 
0. supeiTosion. Therefore, teachers are 
not accustomed to engaging in reflective 
dialogue with peers. Widi the addition of 
the beginner's discomfort with new tech- 
nology, it is little wonder that teachers 
do not drift naturally into in-depth dis- 
cussions with strangers via con^ter net- 
works. Support and trust have to be built 
if reflective dialogue is to occur. Once 
a supportive climate is established, par- 
ticipants begin to challenge one another 
to ask bigger and harder questions. 

Ovic experience with bulletiin board 
networks generally shows that bulletin 
boards are dominated by small cliques of 
"techy" users and are intimidating to the 
average teacher. Inexperienced network 
users tend to call in only a few times and 
then lurk in the background. We noticed 
the same paoem during the early phases 
of the School Renewal Network. Only 
when they felt part of the community did 
teachers become active participants. Cre- 
ating that seiKC of community is extreme- 
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ly difBcult on a large, impersonal n eij. 
work. The best solution is to form sn^ljj^ 
er affinity groups. Small, personaiai^ 

groups are more likely to find a common, 
manageable focus for in-depth dialogue. 

2. High touch' must be emphasized as 
much as "high tech, "la The Third Wave, 
Alvin Toffler warned that mechanization 
needs to be balanced with personaliza- 
tion." We find this to be true. While not 
always practical to arrange, we discov- 
ered that face-to-facc meetings of site 
coordinatois were one of the most power- 
ful stimulators of community building 
and dialogue. A network researcher came 
up with the idea of sharing photographs 
to build and maintain connections. Occa- 
sional phone calls and hand-written notes 
further contribute to the humanization of 
the technology. 

3. Qualified faciliuuors must be avail- 
able. We find that three kinds of network 
facilitation are needed. First, technical 
assistance is essential to help beginning 
users get started, leam the software, and 
deal with the numerous small problems 
ti^at frustrate novices. Our goal is to bring 
teachers without technological experioM^ 
onto the network. A fiiendly voice on^^ 
other end of the telephone line will haf^ 
assuage fears, solve problems, and dis- 
pel discomfort. The more technical as- 
sistance available, particularly at the be- 
gimoing, the better. 

Second, conversational facilitation is 
needed to help participants talk across 
role groups, frame issues, follow up on 
unanswered questions, summarize dis- 
cussions, engage reluctant contributors, 
develop conventions (general rules for 
common use), and deepen the dialogue. 
For example, inexperienced netwrk users 
tend to send requests for information that 
are cryptic and nonspecific in scope: *We 
arc concerned about instructional group- 
ing in our school. Please give us all the 
information you have on grouping." Be- 
cause responding to such a request is so 
difficult, the sender receives few, if any, 
responses. 

Conversational facilitation is particu- 
larly important in a dialogic nerwork be- 
cause the network's strength rests in the 
regular, reflective contributions of each 
participant. The conversational facili^jj^ 
tor needs interpersonal and group 
velopment skills; rather than tcchnica* 
knowledge. On the School Renewal Net- 
work, different individuals provide tech- 
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nical assistance and conversational facili- 
tation. 

Third, local outreach is needed to in- 
volve colleagues at the site level. Tlie 
challenge is to move dialogue back and 
forth between the network and a sig- 
nificant number of school faculty mem- 
bers, so that the information tixily affects 
site-based restructuring. Structures and 
processes must be developed for training, 
disseminating information, reading, dis- 
cussing, and contributing to the network. 
The greatest danger is that one teacher 
will become the "computer person" and 
that other faculty members will fail to be- 
come involved in the dialogue. 

If the local facilitator can empower 
faculty members to discuss and use net- 
work information, then results related to 
the network's purpose and the school's 
restructuring agenda occur. If a local 
facilitator just gets information without 
engaging others in discussing or using it, 
then little or nothing happens. 

The difficulty of involving a significant 
number of people is compounded when 
access to the network is limi ti'H by the 
number of computers available. When 
only one computer workstation is avail- 
able for an entire faculty (as is the case 
with most sites on the School Renewal 
Network), local outreach is critical. 

4. The structure of the network must be 
empowering. The structure of the net- 
work and its database must be developed 
on principles thai empower the users. 
First, the network must be easy to use. 
Second, the focus of the network topics 
must be clear. Third, all users should be 
considered equal in terms of their con- 
tributions to the dialogue, their access 
to information, and their input into net- 
work development. We do not use posi- 
tion titles such as professor, principal, 
supervisor, or teacher. Participants on 
the School Renewal Network often men- 
tion the importance of talking with an- 
other person who is equally corrunined 
to school transformation rather than to 
someone with a certain position or title. 

5. The network must take advantage of 
the principle of distributed expertise. As 
one participant said, "None of us is as 
smart as all of us." The involvement of 
multiple stakeholders allows numerous 
perspectives and knowledge bases to in- 
fluence restrucmring. On the School Re- 
newal Network, the inclusion of botli re- 
searchers and practitioners has enriched 



and strengthened the dialogue. All par- 
ticipants share as peers, so appreciation 
grows for the particular knowledge and 
experience of each individual. Users com- 
municate across the worlds of research 
and practice to learn with and from one 
another. Practitioners learn about the use 
of research and its adaptation to local 
contexts. As practitioners describe how 
they apply research, the wisdom of prac- 
tice gets recorded. Researchers learn 
about the myriad factors that discourage 
the use of research in schools. They also 
gain insight into the learning and teach- 
ing issues that confront teachers regularly 
but have not been addressed by research. 

6. Access to the network must be max- 
imized. Many factors affect the degree of 
participation in the network. A sense of 
purpose, a belief in the network's rele- 
vance, and a willingness to take risks are 
important predispositions fcr active par- 
ticipation. Perhaps most crucial, how- 
ever, are the locatioo of the hardware and 
the anaount of time available for network- 
ing. The closer the computer is to the 
user's daily pathways, the more it will be 
used. Fear of theft caused some sites to 
lock the computer away where it could 
not be used easily. In other sites, some 
teachers had to walk 10 minutes from 
bne end of the building to the other. Hav- 
ing the computer in or near the faculty 
room proved one of the most successful 
arrangements, because everybody goes 
there. 

Time for additional tasks in schools is 
a problem, and few teachers have the lux- 
ury of casual time to experiment with and 
learn about networking. It is essential, 
therefore, to develop creative ways of 
making time available for all teachers to 
use the network. In several schools, a 
committee or small group shared respon- 
sibility for training, workstation main- 
tenance, and local outreach. In other 
schools, small groups took responsibility 
for monitoring and participating in par- 
ticular confcrrnces. Access to home com- 
puters also increased panicipation. 



EXPECT THE OBVIOUS 

Network developers should expect to 
experience three phenomena. While they 
seem obvious, anticipating and planning 
for these giveas greatly facilitate dialog- 
ic networking. 

Networks are developmental. They 



JLt is essential 
to develop cre- 
ative ways of 
making time avail' 
able for all 
teachers to use 
the network. 



grow and change as facilitators and users 
acquire sophistication. During the first 
year, the users focused on technical is- 
su«, learning the software, writing pri- 
vate messages, and sending public re- 
quests of a very general nature CTell me 
everything you know about . . ."). Dur- 
ing the second year, participants turned 
their attention to building relationships 
("high touch'O and developing interac- 
tions. Requests became more specific, 
with rich contextual details included. The 
number of responses surpassed the num- 
ber of requests.'* In our third year we 
focused on increasing the length of the 
conversations and broadening their sub- 
stantive and reflective content. During 
the fourth year, we have been working 
on developing smaller focus groups for 
school-based action research projects. 

Planning from the start for formative 
assessment over time will enhance the 
network's growth and quality. Using the 
"action research" spiral of continuous in- 
sight and action ensures development in 
concert with the network's purpose and 
the participants' needs. 

Users have different styles. As in any 
other arena, people have different skills, 
concerns, and styles. For example, we 
observed that some users focus on re- 
sources, while others focus on dialogue. 
Some have a facilitative style, while oth- 
ers are more confrontational. Some are 
analytical; others are more emotive. We 
see differences in preference for theoret- 
ical versus practical discussions. Some 
participants act as leaders, while others 
follow. Some are self-starters; others 



PHI DELTA KAPPAN 



86 



need nudging. Some try to solve techni- 
cal problems themselves, while others 
call for help. Styles of network use are 
greatly influenced by whether one views 
the network primarily as an information 
source or as a problem-solving tool. 
Flexibility, sensitivity, and personaliza- 
tion are needed to involve eveiyone fiilly. 

Users have different levels oftechmcal 
experience. People with technical ex- 
perience and expertise are at least par- 
tially motivated by their interest in the 
technology. However, the majority of 
teachers are nontechnical users who must 
be motivated by the nontechnical aspects 
of networking, such as access to research 
and the sharing of experience. For net- 
work participation, we believe that neu- 
trality toward technology is sufficient: 
Tm not afraid of the technology, but I 
don't have to love it — I just have to use 
it." The focus should be on carrying on 
a dialogue with peers, not on using tech- 
nology. 



POSITIVE OUTCOMES 

Our four-year experiment with the 
NEA School Renewal. Network has pro- 
duced several positive outcomes. 

• Increased teacher professionalism. If 
research is to be applied in schools, 
teachers must develop and trust in their 
own voices. One teacher said she thought 
she had nothing to say, only to become 
a major participant in a discussion of in- 
terdisciplinary team-teaching. Teachers 
on the School Renewal Network moved 
from isolation in classrooms to collegial- 
ity with other networkers to collaboration 
on issues of substance. 

• Increased dialogue between research- 
ers and pracritioners. While practition- 
ers developed their voices, researchers re- 
fined theirs. A shared language began to 
evolve. The rcse-^-chers repon learning 
about the realiu. :. i schools and, con- 
sequently, reframmg research questions. 
A synergistic knowledge base, greater 
than the sum of its parts and valuable to 
both groups, has been the result. 

• Greater possibility of substantive 
change through the use of information. 
The School Renewal Network is not a re- 
source network, but a dialogic network. 
When information is adapted to fit the 
user's school context and is internalized 
through dialogue and reflection, school 
restructuring is much more likely to oc- 



cur than when resources are simply called 
up in isolation. 

• Breaking down of institutional and 
hierarchical barriers. The participants in 
the School Renewal Network now talk as 
peers. They report increased comfort and 
a blurring of the distinctions between 
researchers, administrators, and teach- 
ers. Participants have gradually taken 
on new roles. For example, some teach- 
ers are becoming action researchers in 
their schools. 

• Eliminating barriers of time and 
place. The School Renewal Network 
covers more than a hundred sites in ex- 
tremely diverse settings. Dialogue is con- 
tinuous and lecorded. One can participate 
daily or weekly and still be a fiiU part- 
ner. The time spent playing "telephone 
tag" is significantly reduced. 



A SUCCESSFUL change proc- 
/\ ess moves through teacher de- 
/ ' \ yelopment to student empow- 
JL .^emienL Therefore, profession- 
al development that changes the lool cul- 
ture is critical (o the transformation of 
schools. One highly successfiil tool for 
such professional development is dialogic 
networking. An enthusiastic network par- 
ticipant summarizes the powerful effects 
of the School Renewal Network: 

Network teachers ass onto something 
big - something unique, in my ex- 
perience. They have learned and are 
practicing the an and science of de- 
liberatiOD, of consensus building, of 
discussion of ideas and concepts. They 
possess and are continuing to develop 
the. power of a profession, power that 
can be put to good use as they continue 
to^leani and to teach. They are putting 
intellectual, emotional, and physical 
energies into transforming schools into 
exciting places for adults and young 
people. They are linking with good 
people, good ideas, good activities, im- 
portant controversies, perplexing is- 
sues. They are creating contexts for 
themselves and for their clients that 
overconne the constraints of business as 
usual. 

The network schools are becoming 
places in which everyone is cxpcacd 
to grow and learn. And the learning, 
whether for children or youths or 
adults, is not conventiooal. Teachers 
are learning from one another. They 
are offering to share what they know 



with one anottter and are willing to ac- 
cept feedback - positive and not so 
positive — iti the spirit of professioiul 
colleagueship. Teachers are expen- 
menting with the new - not totally dis- 
carding the tried and true but serious- 
ly questioning the persistent dDetnmas 
inherent in being a teacher. 
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Blinded 
by science 



By Tom Snyder 

Computer marketers have latched on to the progressive 
agenda of teaching and — if we're not careful — have 
the potential to devalue education 
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N" O MATTER WHAT WE DO, A HUGE INFUSION 
of technology is coming to education. It 
doesn't matter if it works or not, whether we 
make mistakes or not. It's coming because 
so much money is behind it. And because 
that infusion of technology is inevitable, it would be 
nice to Stan adding some new perspectives about tech- 
nology in the schools. 

It's just possible our decisions about technology in 
schools are not being guided by the instincts of our 
best teachers. In faa. it's hip sometimes to try to get rid 
of that pesky teacher — that egomaniacal. full-frontal 
teacher who stands up there and exploits everyone by 
imposing the tyranny of his personal point of view on a 
whole class full of children. 

Right now. we run the nsk of being blinded by sci- 
ence. Without teachers dnving this whole technology 
revolution, we re in trouble. .\nd that's what I want to 
talk to you about. How we can make sure teachers' in- 
stincts are fully integrated into our decisions about 
technology m schools. 

I Lhink most educators have an image of themselves 
as being progressive. Trouble is. 1 also think we're com- 
ing to the end of a progressi\'e era. I've sensed this for 
a while now. beginning when I minored in education 
back in 19~0. and then when I went on to graduate 
school in the mid-70s. and then when I was teaching at 
the Harvard School of Education in the '80s and '90s. 
Believe it or not, I see a real trend away from the pro- 
gressive era. 

One of the problems %C'ith progressive education is 
that it s not what everyone wants it to be. Even sloppy 

Tom Snyder is chairman of Tom Snyder Productions in Water- 
toion. Mass., which produces educational software, videotapes, 
and CD-ROM materials. This article is adapted from remarks 
made at the National School Boards i\s.foaation's 7th annual 
Technology and Learning Conference in Dallas last October. 
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liberals like me get a little bit embarrassed when we 
think about some of the language of progressive educa- 
tion. Progressive education has essentially failed us, and 
that's hard for a liberal to say. 

Certainly, conservative education failed us at the end 
of the 19th century. Consequendy, John Dewey came 
along and said we must have active learners, and we 
must have less frontal teaching. But, by and large, the 
progressive agenda has been pretty much of a disaster. 

Unfortunately, classroom computers came along in 
the early '80s, just at the time when progressive educa- 
tors were scratching their heads and saying, "Is this re- 
ally working?" Computer marketers have latched on to 
the progressive agenda of teaching. Technology in 
schools today exists on the last gasp of progressive ed- 
ucation. 

What do I mean by the progressive era and teachers? 
Well, a researcher named Allison Davis went around 
the United States and England and asked teachers to 
identify the primary irifluences on how they think about 
teaching. A huge majonty identified one man — -Jean Pi- 
aget. 

According to Davis, that's because in every school of 
education, when you're studying to become a teacher, 
you learn about Piaget. He's been phenomenally im- 
ponant to the way we think about education in this 
country. He was from Switzerland. He was a quirky, 
kindly, sweet, old fellow, who by the end of his career 
had an incredible impaa on all of us. 

When Davis asked these teachers what Piaget's be- 
liefs were, most teachers said something like this: "Oh, 
he's the guy who poured the water from one container 
to another." I've based my whole career on that. But 
other than pouring water back and forth. Piaget did 
something else that left an indelible mark. Some of the 
terminology most essential to progressive education 
grew out of Piaget's work. 

Take the term "active learners,' for example — that's 




straight out of Piaget 
and John Dewey. Kids 
should be active learn- 
ers. They should 
move. They should do 
things. They should 
push buttons. They 
should explore on 
their own. (Hence the 
term "discovery learn- 
ing.") They pop out of 
the womb ready to 
learn all by them- 
selves. Student-cen- 
tered learning, then, 
becomes important. 

Or consider Pi- 
aget's distrust — if not 
disapproval — of the 
role language plays in 
teaching. Language, 
he said, confuses 
things. If you ask chil- 
dren to tell you what 
they know, they might 
not be able to teU you 
in words. They could 
show their knowledge bener, the reasoning goes, using 
manipulauve matenals. So language plays a lesser— and 
somewhat more suspect — role in learning. 

Then take the idea that tasks should be "develop- 
mentally appropriate." or appropriate to the child's 
level of intellectual development. The classic activif\' 
from Piaget— familiar to vircually all teachers — involves 
pouring a certain amount of water from a narrow con- 
tainer into a wider one. Of course, the level of the 
water is lower in the wider container than it was in the 
narrow container Then the teacher asks the child. "Is 
this more water, less water, or the same amount of 
water'" Kids up to a cenain age— somewhere between 
5 and 6 — will sav it's less water, even though they )ust 
saw you pour all of the water from one container to tne 
other. To use Piaget's nomenclature, kids at this age 
aon t understand the idea of conservauon of volume. 

This IS imponant not beca jse the specific skill is im- 
portant but because Piaget was showmg that children 
have cenain developmental levels, and if you force 
them to go beyond these levels, you are violatmg an 
important prmcipie about how kids learn. You have to 
know how a child's mind works— then you have to 
make sure you are giving manipulative expenences that 
are appropriate to that child's level of development. 
You can't teach beyond that level; you have to wait 
until chOdren reach the age at which Uiey r.? capable of 
understanding the concepts you re trvmg to teach. Then 
rhev re off. 
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the computer — the ul- 
timate Piagetian ma- 
chine. The computer 
slides dut next manip- 
ulauve experience in 
front the student just 
when the student is 
ready for it. And as 
soon as the child is 
developmentally readv 
to do the next thing, 
in it comes, thanks to 
a mouse or some 
other interface device. 
You can manipulate 
blue cubes on top of 
red cubes without 
moving the yellow 
cube more than three 
opaces. You can be 
working indepen- 
dendy while the com- 
puter's tracking you 
and setting out what 
you should do next. 
(With some so-called 
integrated learning 
systems, you can log on at age 3 and log off at 18.) The 
computer al^-ays gives you just the right problem — ^just 
at the time you need it. 

Which is pan of the problem. In a funny way, the 
progressive education movement has devalued teach- 
ing. And the computer, appropriating the same lan- 
guage and the same ideas, has the tendency to do the 
same thing — if we re not careful. 

A guide to the buzzwords 

Let me give you some examples of the ways in which 
the progressive movement's key phrases have become 
today s buzzwords for computers in the classroom. 
Such buzzwords sound fine, of course, and normallv 
we are willing to go along with them and accept their 
use. Computer vendors surf on this specious level all 
the ume: it's that easy. 

• Frontal teaching. Now that's a term I kid about, 
but you hear it frequently at computer conferences: 
•"We ve got to remvent the school and get rid of that 
frontal teachmg." 

We all know where the term comes from, of 
course— from the traditional autocratic teacher who 
would get up in front of the classroom and lecaire and 
have no relauonship with the students. The progressive 
agenda opposed that kind of teaching. 

In fact, there s a myth abroad that says we should 
hate or distrust any kind of lecturing because it is auto- 
cratic and doesn't let children do their own thing. Put 
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another way, lecturing has become anathema (to some) 
because it isn't student-centered. But consider this: 
When John Scully came to Apple Computer in 1990, he 
wasn't a computer expert. He'd worked at Coca-Cola 
and had a marketing background. Suddenly, he had to 
learn about physics and electronics and new forms of 
data and communication — things you'd have to take a 
graduate course to learn. And he had to learn all this in 
about SLK months. 

Shortly after Scully started at Apple, The Wall Street 
Journal asked him. "How did you learn so much about 
technology so quickly?" The interviewers asked that 
question with son of a knowing grin, expecting that the 
answer would be something about hypermedia, which 
we hear so much about today and which was already 
doable on Apple and IBM computers. 

But Scully didn't use hypermedia, with its high-tech 
ability to jump around from film to photographs to 
books. Instead, he rented videotapes from a service that 
offered great lectures from the great lecturers in the 
world. Scully sat down at home and watched these 
videotaped lectures because he had to learn fast and he 
had to learn well and he wanted to be inspired. And 
one of the things about great lecturers is that they love 
their subjects. They insist on communicating their ideas 
because their subjects are of passionate interest to 
tliem. 

Apple's developer conferences — at which partici- 
pants have to learn a lot of technical things about new 
marketing opportunities quickly — work the same way. 
Appie does use computers at these sessions. But the 
computer is used as a demonstration tool for a lecturer 
who loves the topic. Ever\-one else sits by taking notes, 
and no one feeis devalued or abused. Except for when 
the company is teaching its developers about CD ROM 
updaces. .\ppie never uses a bic or" interactive technol- 
ogy- in Its corporate classrooms. 

• Linear thinking. That s another term taken from 
Piaget. In the computer world, "linear" implies not 
branching, which is not entirely desirable 'oecause com- 
puters can be highly nonlinear in the wav they work. 
M J branch m a computer circuit, for e.\ample. you can 
make one choice to go one way and another choice to 
go anothe.--— that s what the computer does well. 

Branching is at the hean of hypenext. In hvpene.xt. 
you create your own path through a book. Instead of 
staning at the beginning and working your way me- 
thodically through to the end. you create your own 
knowledge and your own understanding based on the 
way you learn and what you need and what vou think. 
Hypertext, the book of the future, is totallv intertictive 
in this way. 

.\her reading a book on hypene.xt from a prominent 
author, I wrote the man a letter and said. "Dear 

. — ignore his name). I've read your book. Verv- 

conrused. Don t understand any of it. Of course. I did 
Stan on the last page. And then I read a page some- 
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where in the middle because I just felt like it. And then 
I started at the beginning. But my anention span was 
too short, and I kind of jumped forward." 

Or consider my experience preparing to teach a 
class on technology with a colleague at Harvard. The 
course wasn't coming together — ^we couldn't organize 
what we were going to teach— when another col- 
league suggested, "Because this course is about tech- 
nology, why don't you do your whole course in hvper- 
text'" 

The idea was compelling, because at that point we 
had 3,000 index cards aU over my kitchen floor listing 
all the points we wanted to make. My colleague kept 
saying to me, "We have to figure out what we're going 
to say — and how we're going to present it." Now a 
wave of relief and laziness passed over us: With hyper- 
text, we could take those 3,000 index cards, hook them 
up in hypertext, and let the students navigate through 
all these points of view at will. So we started doing just 
that — only to realize we had totally abdicated our re- 
sponsibilit\'. We had to sit down and figure out what 
we were trying to say in the course. It was hard work, 
but we had to do it. 

Sometimes when I look at hypertext reports students 
have put together, I see something similar: a complete 
lack of commitment on the child's pan — or on the 
teachers par— to say something, to make a commit- 
ment to an ugly, linear point of view. 

But linear diinking isn't boring — any more than a 
Shakespeare play or a Beethoven symphony is boring. 
Linear thinking can have all kinds of contusions and 
paths in it. Linear thinking is something we should 
value. 

• Computer equity. That's a term people talked 
about a lot in the 1980s. What are we going to do 
about the fact that rich white kids are going to own all 
the technology and are going to have an advantage, es- 
pecially in schools? 

But that's not what's happening. Instead, poor black 
kids are getting the largest amount of time-on-task on 
computers. That's because big Chapter 1 programs in 
desperate inner-city schools have brought in integrated 
learning systems to solve their problems. 

Twenty years from now, when an emplover inter- 
views an applicant from an inner-city school.' that em- 
ployer s going to say, "Oh, you were taught on the 
computer,- and maybe hire that student for a job on 
the production line. But if that employer is talking to a 
kid who grew up in the suburbs, he's going to sav, 
'Oh. you were taught by a teacher," and hire that stu- 
dent for a management position. It is almost a kind of 
reverse equity. We have decided to solve the problem 
of bad teachers — or not enough teachers— with com- 
puters. 

But the solution to bad teachers is not computers; it's 
good teachers. .\nd the solution to not enough teachers 
is ^Qot computers: it's more teachers. It's that simple. 
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Talk about talk 

Back in 1980, I had my first TRS-80 computer (with all 
of -iK memory), which I used in class not for instruction 
but to help me keep things straight. We were doing 
group activities in that class — old-fashioned paper-and- 
pencil simulations of kids running . factories or doing 
archeological digs or searching for oil or sailing across 
the ocean — and I staned using the computer as a secre- 
tary. 

It was great. I had a paperless desk, and I did all my 
writing on the computer — reports home to parents, cur- 
riculum ideas, and the like. It was like having a 
teacher s aide to whom I could say, "Take a letter." or 
■"Get me that report on Tinrniy right now." 

One day, we had an important visitor who had come 
to observe my class and sat in the back of the room. 
We were doing a simulation that was going extremely 
well, I thought, with groups of kids each running their 
own factory. The computer was keeping crack of how 
many energy units they had and how much money 
they had and what technology they were using. As the 
teacher. I was enormously proud, because the kids 
were talking with each other about kilocaiories and 
British thermal units and so on. What's more, when the 
period ended, they were actually talking to each other 
about the problem and plannmg what they were gomg 
to do and how they were going to call each other that 
night. 

In short, the computer had helped me create a dv- 
namic experience I couldn't have created on mv own. 
The activity' was too time-consuming, and paper and 
pencil couldn t handle it. 

But the man in the back of the room — yes. he was 
from Har.-arG — had read one issue of Creative ComOui- 
tng and all ot" Seymour Papeus book. Mindsiorms. 
at the end or' the class, he came up and told me the 
class was a disaster. (.\s John Holt, the education 
phiiosopher. said, even.- teacher lives in constant tear 
that the administration will find out what's reallv going 
on in your classroom.) I felt temble. .\nd when I asked 
hun why he thought the ciass was a disaster, he said. 
■Because you re pushing all tne bunons and the kids 
arent pushing any," .At tnat moment I realized: He must 
have read Mmdstorms. because Seymour Paoen always 
said we must put computer power into the kids' hands, 
get the kids pushjng the buttons. 

The defensive part of me wanted to shake him and 
say, "Didn t you see what was happemng in that class? 
We had some senous learning. There was social inter- 
action between the kids. Language was being ex- 
changed." But for him, the more imponant thing was 
that the kids werent pushing tfie bunons. That is not 
going to be a useful guideline for us as we make deci- 
sions over the next decade about technology in 
schools. 

What's missing in such an approach is talk about 
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talk: talk about the social nature of learning, talk about 
narrative and context, talk about all those things that 
graduate schools of education are finally beginmng to 
take seriously with the work of people such as Howard 
Gardner and Jerome Bruner. It's no longer a question of 
a couple mystics out there talking about this. Today, 
we're beginning to pay more attenuon to the science of 
language and the science of the social side of teaching. 

Let me give an example that debunks the old Piage- 
tian wodd. Piaget's experiment with pouring water 
from one container to another is one of those classic 
meuphors chat helps keep the progressive movement 
alive. But most of us are a bit suspicious when we hear 
about chat experiment. We think, that's something my 
3-year-old would understand. But if you check the data, 
you'll find that yes, this same experiment has been 
done over and over in very controlled circumstances 
and using very controlled language to make sure no 
false variables sneak in. 

But then a researcher did what's called the "cracked 
beaker experiment." It was a stroke of genius. Trained 
as a classic Piagetian, this woman knew how to do the 
original experiment, and she knew that, out of 100 6- 
year-olds, only 10 percent understand the principle Qk|L 
conservation of volume. But her experiment is differeri^^B 
She tells the children, "I'm going to do a linle experi^^ 
ment with this beaker that's got some water in it." And 
while she's describing this fun thing they're going to do 
and swirling the water around in the beaker, she savs, 
"Oh my. look at that. The beakers cracked. I don't 
think this experiment is going to work with a cracked 
beaker. Let me get another one." So she gets a second 
beaker, one that's wider than the first one. and she 
pours the water from the cracked beaker into the wider 
one. .And of course, the water nses to a different level. 

"It's not going to work, because now there's a dltfer- 
ent amount of water," she says. .And most of the 6-vear- 
olds say, "No. it"s the same amount of water." 

Then this researcher and her graduate snjdenis ran 
another e.xperiment that I find delightful. They thought, 
•'.Mavbe our findings had something to do with cracks." 
So instead, thev designed the "naughrv- puppet experi- 
ment." It's basically the same, but instead of the crack, 
Uiere s a naughty puppet who says. "No, you can't use 
that beaker. 1 hate that beaker. You've got to use my fa- 
vorite one." .And the results are the same. 

What Piaget's original experiment did is systemati- 
cally remove language and conte.Kt to make the expen- 
ment fair and scientific. It was verv' fair, very scientific, 
but it was drained of story, context, narrative — the 
human component. The kids were trying to oi.itsma|B| 
that experiment. When the Piagetian experimente^F 
asked if the amount of water was the same in both con- 
tainers, the kids were thinking, "Gee. that's a stupid 
question. .Maybe they want me to say it's a different 
amount of water." 

Context, it rjrns out, is not such a small factor. 



Complaining about computers is about as smart today as complaining 
about the printing press would have been in the 1500s 



Jerome Bruner, the man who has turned me around 
more than anyone else, goes so far as to theorize that 
parts of our brain are hard-wired to make sense of the 
world through narrative. Indeed, he goes so far as to 
say that humankind probably wouldn't have survived 
when the world staned getting complicated five or six 
thousand years ago if we didn't have the ability to 
make sense of the world through narrative structures. 

Anyone who works with children recognizes that. 
Wich children, >ou explain a list of stuff, and they only 
remember some of it. But read them a story about a 
monster with red socks and then read it agairi later and 
change the color of the socks, and the children will cor- 
rect you. This narrative sense is an ignored pan of what 
makes us great and human and sman; stripping our 
world of its social context and its story conte.'a is a fun- 
damental mistake. 

At times, though, the worid of hypertext seems al- 
most antinarrative. You click on Manin Luther King, and 
you hear the beginning of a speech that can make you 
cry because it's so beautiful. Then the speech ends, and 
you re back at the menu. And you say, "Wait a 
minute — don't stop me in the middle of nowhere. What 
about Selma.' Fit this in for me. I'm only a kid Cor only 
an adult). I need conte.xt." 

The computer is threatening to be like .vm' with no 
beginning, middle, or end. All the simoie logic is break- 
ing down. 
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A must-do list 

Complaining about computers is about as smart today 
as complaming about the printmg press would have 
been m the 1500s. It's not useful. Computers are an ab- 
ioluteiv enormous revolution. How do we make that 
revolution work for us? I'd like to suggest a list of three 
absolute musis. 

I'm not bemg facetious or speaking metaphoncallv. 
I: would be great to give even,- child a laptop word- 
processor.- But that's not going to happen: we sirnoiv 
don t have enough money. Lets say we ve earmarked a 
couple of billion dollars for technoiogs-. thougn. Here s 
what I would do with it: 

• First, every single disabled child in the countn,' 
would have full-time access to a computer at school. A 
computer can be arms, legs, mouth, ears, or eves to a 
disabled child. It is the most heartoreaking. movini?, 
and magical thing to see what a microprocessor with a^n 
interface can do for a child who's othen?.-ise totally 
physically or emotionally disenfranchised. We have 
enough computers nght now to give one to everv dis- 
abled student in our schools and let all these students 
feel great about themselves. It's almost embarrassing 
that we haven t done so already. 

• Xe.xt — on a somewhat more mundane level— I'd 
argue that we should use computers as tools. Science 
labs have been buying microscopes and lab balances 



that cost a thousand bucks each for 50 years so they 
can do experiments that require interpretation and data. 
But computers are a vital tool in science and engineer- 
ing as well, and every kid in every science course 
ought to have access to them. It's not that expensive to 
put computers in school science labs. We've been mak- 
ing that kind of expenditure for years, and we know- 
how to do it. It fits in the infrastrucmre of schools. 

• Finally, and most controversiaUy, we have to put a 
computer on every teacher's desk. I said that once in 
Tennessee to a group of administrators, and a guy came 
up to me afterwards and said, "We don't talk like that 
arour.d here." But putting a computer on every 
teacher's desk is essential, because we have to find out 
how technology is going to work in schools. And the 
way we re going to find out is through the teachers. 

If you simply take an innovation and plunk it down 
in an institution — be it a hospital, a government, or a 
school — the innovation won't take hold. Instead, you 
have to go in like an anthropologist or a sociologist and 
understand how the institution really works. And we 
have done precious litde of that in education. The 
RAM) Corp. did a study in 1978 trying to figure out why 
some teaching machines — like language labs — that 
were tested in Texas back in the '60s were no longer 
used. Test scores rose every place these devices were 
used. They were cost-effective, too, and administrators 
loved them. But they disappeared. 

Why? no-brainer, said RAND, which gave two rea- 
sons. First, any time you inject an innovation into a 
school without taking into account the complex social 
nature and workings of the institution, that innovation 
Will fail. Period. Every time. 

.■Vnd second, whenever you try to introduce a new 
technology — like a stirrup or a plow — into an existing 
institution, you'll fail unless that technology directly 
benefits one or more adults who are central to the insti- 
tution. It's not enough to improve people or make them 
more efficient. They ve got to like the new technology 
beaer than what they had before; it's got to feel bener 
to them in some way. 

^X'e skipped that point when we first staned intro- 
ducmg computers into schools. We might think we've 
done that, but we haven't. We keep thinking, "Yes, 
we re making tools for teachers." But we don't really 
make tools for teachers: in fact, we've figured out a 
way to keep the teacher pretty much out of the loop. 

We can get technology to fit in schools, of course. 
But we have to think about puning people's magical or 
spiritual or personal instmcts into play so the technol- 
ogy- wUl have a place there. To do that, you have to get 
the technology into the hands of your teachers, and 
you have to say, "Here, It's yours. You can use it to 
write letters to your old boyfriends if you want. It's 
yours. We are trusting you just the way we trust middle 
managers and executives and every other working per- 
g[ ^on in this country with the technology." OB 
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ALTERNATIVE 

ASSESSMENT 

PUniNG TECHNOLOGY TO THE TEST 



BY ISABELLE BRUDER 



WHICH OF THE FOLLOWING BEST 
measures what a student has learned? 

a. ) standardized or multiple choice tests 

b. ) portfolios of the student 's best jior* 

c. ) performance-based assessments 

d. ) all of the above 

If you picked d.) all of the above. 
you're among a growing number of 
educators who recognize that as school 
reforms change aiiTiculum and insutic- 
tion, how we assess leaching and 
learning must change as well. 

For decades, schools and communi- 
ties in this country have relied upon 
standardized tests to measure how effi- 
ciently a teacher teaches or how ade- 
quately a student learns, usually with- 
out considerirjg whether or not the stu- 
dent could apply what was learned 
beyond taking the test. In fact, even 
though individual teachers for years 
have evaluated students using a vanerv 
of methods, formal assessment has 
barely changed. 

Until now. Today many people 
agree with alternative assessment 

e. xpert Grant Wiggins who says, "the 
proof of a person's capacity is found in 
their ability to perform or produce, not 
in their ability to answer on cue." 

In changing from an indusinal to an 
Information Age nation, we have 
moved from placing disproportionate 



< At Brooklyn (N.Y.) Tethnicol High School, 
videotapes of sdenct project presentations 
give teachers a closer look at now students 
explain their knowledge to others 
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%'alue on rote memormtion of decon- 
:exrualized faos to highly valuing the 
ability to solve complex problems 
through critical thinking and commu- 
nications skills. 

Arnold Packer of Johns Hopkins 
University directed the U.S. Labor 
Secretary's Commission on Achieving 
Necessary Skills (SCANS), which 
issued a report chat calls for saidents 
to be able to perform a number of 
'workplace skills" and to 'solve life's 
problems." He sees little conneaibn 
between traditional standardized tests 
and real life skills, 

"Tests were driving schools to teach 
to the answers of multiple choice 
questions," says Packer. "The world is 
more complicated than that; it 
requires a different kind of thinking. 
The problems the world will serve up 
to you don't look at all like the prob- 
lems on a mulu'ple choice test." 

Technology's Potential 

The problems \he worid will serve 
up to our smdents will also most like- 
ly involve technology. So it would fol- 
low that technology could play a 
mnior role m altemative assessments 
m schools. However, exactly what 
technology can do for assessments is 
not yet clear. 

There are a number of immediate 
and e.'usting applicauons for technolo- 
gy in assessment — such as computer- 
adaptive tests like those given by 
Educational Testing Services, 
Pnnceton, .VJ, So far these are basical- 
ly uhe same tests adrmntsiered by pen- 
cd and paper put into a new comput- 
er wrapping. The difference is that the 
computer-based test responds to the 
individual s learning speed and style. 
moMHg on to .more or less difficult 
que.siions as indicated by the student s 
pre\ iou> respon.sei. 

But the skills tested remain the 
sam ■. .\nd as .Marc Tucker, co-direaor 
of tne .New Standards Proiea which 
calls for nauonal educauon sundards 
and assessments, recently cautioned: 
"Vi'e don t need to create a more 
sophisticated wav of measunng the 
current levels of failure." 

Technology can cenainly minimize 
the labor-intensive tasks associated 
with assessment (namely, paperwork), 
says Grant NX'iggins. but the process 
still requires human judgment. "The 
largon aside," he says, 'what maaers 
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is that you want to know if people 
can use their knowledge intelligently. 
To find that out you have to get them 
to produce or perform with it." 

Performance-Based Assessment 

In faa, performance-based assess- 
ment, in con)unction with existing 
testing methods, is becoming increas- 
ingly popular strategy for evaluating 
student learning. In the assessment, a 
student performs a task that requires 
in-depth understanding of a skill and 
is evaluated by how effectively he or 
she conimunicates that understanding 
to others. (For a glossary of assess- 
ment tenns, see box this page.) 

Educators are exploring how tech- 
nology can be used in evaluating stu- 
dent performances. There are a num- 
ber of ideas on the table. Wiggins 
describes what he envisions as "an 
example of low technology" for per- 
formance assessments: a teacher using 
a bar code reader on a scoring sheet, 
walking around the classroom coding 
in assessments of student work as it 
occurs, "It's a natural." he says. 

In faa, this technology isn't just an 
item on Wiggins' wish list: It already 
e.xists. It's called Learner Pmfile—The 
Observational Assessment Tool. 
Released in December by Wings for 
Learning-'Sunburst, of Scotts Valley, 
Cjlif,, the ,Mac-based system costs less 
than SI. 000 and includes software, 
bar code reader, l6K credit card-sized 
scanning device, and a disk-drivelike 
computer attachment in which teach- 
ers download the scanner data. 

Teachers walk around their class- 
rooms and scan bar codes that relate 
to their observations of the student s 
work, such as "mastered" or -develop- 
ing' for a given skill Teachers can 
customize bar codes to reflect the 
learning obieciives they ha\e planned 
lor J lesson. Once thev ve download- 
ed student data, the program's rela- 
uonal data base lets teachers aeate a 
vanety of reports that do everyihing 
from lisimg the names of all students 
who have not yet mastered a panicu- 
lar skill to viewing group dau using 
graphs and charts. 

.Marge Cappo, president of ^X'ings 
for Learning, says that "a lot of the 
ways we as.sess are ways that are easv 
to test. Technology can bang in more 
sophisticated assessments of skills and 
Coniiniied on page 26) 
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(Continued from page 23) 
make it easier to do. Most of our 
assessments up to this point concen- 
trate only on [finished] product; this lets 
you look more at the process." 

Many people point to computer sim- 
ulauons — where students are thnjst into 
real world kinds of environments — as 
another way to assess how students 
apply their knowledge. Simulations 
have "some las-iessment] value." reports 
Jan Hawkins, direaor of the Center for 
Children and Technology (CCT) at 
Bank Street CoUege in New York City. 
"But it s not clear yet to anybody what 
the key pans of the process are for a 



practical ponfolio.' Most simulations 
enable teachers to see a final product, 
and do not provide a detailed record of 
the student s decision-making process 
along the way. Giving teachers that 
kind of information would be clearly 
valuable in a performance-based 
assessment environment 

One of the most obvious technolo- 
gies for performance-based assessment 
is video. For example, at Brooklyn 
Technical High School in New York 
City, science students work in groups 
to design a product, then give 10- 
minute presentations about the product 
design to an audience of their peers, 
other teachers, and outside observers, 
many of them experts in various sci- 
ence-related fields. So when a group 
presents their design of a car wash, 
they have to explain to a physicist in 
the audience why they decided to use 
a puUey system instead of gears, 

Videotaping plays two distina roles 
in the evaluation process. First, the 
teacher videotapes a series of inter- 
views with students while they are 
planning and aeating their produa to 
allow evaluators a closer look "at how 
the kids are explaining their knowledge 
to other people," says Hawkins who, 
with CCT, has been working with the 
Brooklyn program. Then, the presenD- 
uon is Dped to provide a record of the 
performance and serve later on as a 
basis for evaluation for the teacher and 
a self -assessment tool for the saidents. 



Issues of Equity 

One of the big adN-aniages of using 
video in assessments is that the tech- 
nology is readily available to most 
schools. That access, says Dennie 
Palmer Wolf, is a critical issue in ensur- 
ing equity in assessment. Wolf is the 
executive direaor of PACE (Perform- 
ance Assessment Collaboratives for 
Education), a Harvard program that's 
setting up portfolio-based projects at 
middle schools in sux cities. 

Designers of altemauve assessment 
strategies and products, she says, 
should use technologies that are readily 
available to schools, like slide projec- 
tors and VCRs. 'If we require laserdiscs 
or CD-ROM," she points out, "we'll end 
up hitting only privileged kids." 

In faa, equity was one of the prima- 
ry goals of setting up standardized tests 
in the first place, as Jan Hawkins points 
out. "It's really important not to trash 
the multiple choice test. It had a very 
democratic goal: It allowed students 
from different places to compete in the 
same way. It was trying to make equiry 
possible," she says. 

CCT has been working with science 
and math classes in New York City to 
find out where technology can make 
contributions to assessment. 'One of 
the things that always comes up in our 
teachers' groups," says Hawkins, 'is 
they don't want [to assess] just final 
produa, because it's not fair to com- 
pare our (city) kids to wealtliy kids in 
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Dennie Palmer Woff: Technologies used In assessment should qlreody be in > 
schools. 'If we require CD-ROMs, we'll end up only hitting the rich kids.' 

suburban schools." 

But. the fact that technolog>' can help 
students aeate different kinds of prod- 
ucts that reflea different kinds of abili- 
ties holds "enormous promise for equi- 
tably promoung" a student's display of 
knowledge, says Wolf. 

Frank Bens, who directs technology 
projects for the Association for 
Supervision and Curriculum Develop- 
ment (ASCD), agrees. He says that "one 
of the distina purposes of assessment 
is to encourage the myriad talents kids 
possess. Few children," he adds, "very 
few human beings, in faa, do a,'; things 
well. So finding the talent and letimg 
kids express it and feel good about 
themselves" is an important component 
of assessment. .\nd it's one that tech- 
nology can address. 

For instance, rather than being limit- 
ed to pencil and paper presentations, 
students can use multimedia tools to 
create an entire presentation that 
exhibits their understanding of the 
topic in 3 number of ways. But, Wolf 
fxjints out. since the students are gen- 
erally much more adept at technology 
manipulation than teachers, the teach- 
ers might be imp.'essed more by the 
technological display than by the stu- 
dents knowledge. 
Measunng the knowledge a student 



displays rather than how he or she dis- 
plays it is a "complicated issue, and the 
presence of technology in assessment 
is going to push it to the front," Wolf 
says. Disuicts might need 'to stan orga- 
nizing technology S.W.a.T. teams or 
start rotating teachers who can go 
around and help each other learn how 
to use the technologies." 

Portfolios 

Pert aps one of the earliest and most 
obvious uses of technology for assess- 
ments has been with wnting pxjnfolios. 
in faa. portfolio-based projects have 
come to represent alternative assess- 
ment in many schools. Many of those 
schools, however, do not manage the 
portfolios with technology, and tech- 
nology can ease the physical burden of 
storing massive amounts of informa- 
tion, says Dennie Palmer Wolf. 

National Computer Systems (NCS), 
the largest provider of sundardized test 
scoring hardware and forms for K-12. 
sees a role for new technologies in 
fwnfolio management. "We are adding 
electronic imaging to our instruaional 
management system." says NCS vice 
president of educauon. Roben Bowan. 
"Teachers can use it to build portfolios 
by captunng student work in whatever 
format it's produced — handwritten. 



computer-generated, video, or audio." 
Bowan says the imaging system will 
also be used in national programs, such 
as NAEP tests, to help store everything 
from wrinen essays to traditional bub- 
ble test answers. 

In addition to storing portfolios, t^ 
nology can also help in transferr 
materials from one school to another. 
'I don't think ve can start to make 
decisions about kids' lives based on 
portfolios unless we have stable and 
transponable storage of those portfo- 
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lios," Wolf says, 'The reality is that 
kids are moving around with their par- 
ents," 

In the Littleton, Colo., Public Schools 
there is a districtw,'ide move to perfor- 
mance-based assessment, and technol- 
ogy "plays a huge role in keeping 
track of portfolio data," according to 
Elliot .^sp. the dismct's cumculum and 
assessment specialist. The assessment 
includes video portfolio protects m 
areas such as public speaking. These 
video portfolios not only assess stu- 
dent progress, but show the commuru- 
ty what the school is accomplishing. 

At the O Farrell Communiry School 
m San Diego. Calif., an innovative 
resuTJCtunng effort includes creating an 
electronic folder for each student in 
the school Throughout the >ear. the 
portfolio amasses a diverse picture of 
the student s progress. 

For example. Jeaneite Barrozo. an 
eighth grader, has in her electronic 
portfolio: a HyperCard stack called 
"Presenting .My Life"; another 
HyperCard suck featuring a problem- 
solving simulation about money: a log 
of her Oregon Trail joumey; four sepa- 
rate documents investigating essential 
questions in the thematic units she s 
studying; and a poster she created 
about keeping the school clean. 

">X e wanted students to see the ease 
of using electronic media to keep track 
of their work." says O Fatrell teacher 
George Muiioz. "Last year, we took a 
year s worth of work, put it into 
HyperCard format, then gave a presen- 
tation to a panel of our teachers. It s 
how we ass<;ss." 



Professional Development 

Changing educators' views 
of assessment, and helping 
them use assessment to pro- 
mote learning, 'is essentially 
a professional development 
issue." says Jay McTighe of 
the Maryland Assessment 
Consortium. 

In Maryland, a statewide 
technolog\--based suff devel- 
opment project, combined 
with state changes m testing, 
"got everyone's attention" 
says McTighe. Much of that 
anention was focused on the 
inevitable crossover from staff 
development to assessment. 

The project includes a multimedia 
data base that offers to teachers 
research on teaching and learning, 
organized by subjea area, levels, and 
specific techniques, such as coopera- 
tive learning. The framework is also 
linked to METN'ET. a statewide online 
system with room for teacher discus- 
sions, e-mail. and announcements. 

.although this framework is technolo- 
gy-based for staff development. 
.McTighe points to plans "down the 
road" to include pert'ormance assess- 



Oonneaicut are involved in develop- 
L.ng. administenng. and scoring assess- 
ments. "You have to engage teachers 
every step of tlie *ay." Baron sa>s. 

National Attention 

The alternative assessment move- 
ment has gained momentum in recent 
years, and Arnold Packer believes this 
is in part because educauon recognizes 
that teachers, students, and coinmuni- 
ties only pay attention to what is 
as,sessed and recorded. 

"But the assessment Ishouldl become 
part of the process." Packer says. "In 
any natural learning, feedback is con- 
stant — whether sailing, playing the vio- 
lin, or using software — if you make a 
mistake you find out about it quickly. 
It's assessment for a thinking curricu- 
lum, and in the last few years it's got- 
ten more and more anention." 

National attention notwithstanding, 
alternative assessment is not guaran- 
teed a place in schools. Jan Hawkins 
reminds us that "this culture is wedded 
to numbers as a gauge of how we do. 
It's such an emotionally charged indi- 
cator; we all remember our SAT scores. 
But what does it meaa'" 

Using new methods to assess student 
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ment tasks on the data base that teach- 
ers can use. Videotaped e.xamples of 
teachers using peitomiance assessment 
might also be included. 

In Connecticut, where performance- 
based assessments have been used for 
a decade, 'you can t avoid the teacher 
redevelopment issue." says Joan 
Bovkoff Baron, coordinator of the 
state s common core of leaming assess- 
ment program. Baron emphasizes that 
"if you don t change how teachers are 
teaching, it won't work to change the 
way they assess. The logic is easy, but 
the implementation is very hard." 

To make it easier, teachers in 



leaming "means desubilizing that con- 
nection of how we know what we 
know," she says. "We're asking people 
to disconnea from a deeply held belief 
about what's an adequate indicator." 

In addition, integrating technology 
into alternative assessment, says 
Hawkins, will require "a major rethink 
all over schools about what assessment 
IS and what it should do in relauon to 
instruaion." But it's important that edu- 
cator surt rethiI^klng. "The big picaire 
is thai technology' can make some pret- 
ty mteresung contributions." ■ 

— Primary rvsearch by Judy Schuster 
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Responsible Citizenship in 
Electronic Community 



By Sally Webster and 
Frank W. Connolly 



SOME OF THE 
FUNDAMENTAL VALUES 
OF EDUCATION ARE AT RISK AS 
WE INTEGRATE COMPUTERS 
INTO OUR SCHOOIi 
AND COLLEGES 



ducation and computers . . . one of the most 
sutic institutions and one that represents a 
dynamic technology. The former is steeped 
in tradition and slow to accept change. The 
laner is so fluid as to have few sundards, 
much less traditions. As computers perme- 
ate more areas of our life, including educa- 
tion, some proclaim that education will be 
radically changed. 

The environment of a classroom is dy- 
namic; it changes as technology brings new 
tools and techniques to teaching and learn- 
ing. But the basic values on which education is based must 
remain constant. Some peripheral values may change 
because our requirements or needs change. For example, 
working independently has, overtime, become entrenched 
in our educational system. Today, collaboration and group 
activity are m.ore important in research, manufacturing, and 
services. Computers and networks facilitate such collabo- 
rative aaivities, nurturing a change in values that is already 
under way. 

Some of the fundamenul values of education are at risk 
as we integrate computers into our schools and colleges. In 
draftmg the Bill of Rights and Responsibilities for Electronic 
Learners, we have tried to identify those values and ensure 
that they not get lost. The values to be proteaed include: 

• equality of access to resources 

• aaivc, responsible citizenship 

• control over pyersonal information 
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• freedom of speech 

• respect for the work of others 

• responsibility to conserve and protect limited re- 
sources 



EqUAUTY OF ACCEtt 

Within schools and colleges, ail students and teachers 
ideally have full access to resources that enhance teaching 
and learning. School districts and institutions are already 
commined to giving students and faculty open and equal 
access to institutional libraries. As more information is held 
in electronic form on fileseivers on or off the campus, 
students and faculty need the same ikind of access to it as 
to information committed to paper, film, and upe (cf. 
Article I, Sec. 1). 

We teach snidents to read and then how to use a library. 
If we had not learned to use libraries, there would be little 
demand on them. In the same way, we must teach students 
to use information held in computers. Enabling access 
requires training learners, not just insuiling hardware (cf. 
Article I, Sec. 2). 

Equal access to resources applies not only to individuals 
but also to entire, school districts, individual schools, 
and colleges. Technology can help education to lessen 
inequalities by giving both individuals and institutions 
with limited finances access to and use of resources 
without having to replicate them. We share limited 
resources through interlibrary loan programs; we should 



do no lens with information stored in computers. 

Providing equal access docs not mean giving everybody 
the same equipment, software, or time. Although we try to 
eitfure equal access to information resources for students 
and faculty within individual institutions, we recognijie that 
institutions have unique missions and fmandal constraints. 
Institutions already allocate their other resources (e.g., 
library materials, laboratory equipment) according to their 
missions and fmances. Institutions have the rightjto allocate 
access to information resources, so long as the allocation 
scheme recognizes the right of individual access in the 
same way as other allocation schemes do (cf. Article III, 
Sec. 3). 



ACTIVE, RESPONSIBLE CITIZENSHIP 

Teaching good citizensWp is a common objecdve at all 
levels of education. Not only do wc talk about it. but als^jj^ 
v/e model the appropriate behavior and expea studenisa^P 

behave in similar ways. We expea members of a coirjnu- 
nity to recognize the role diey play— at times contributing 
to the common good, at times drawing on the contributions 
of others, at times working to advance the community by 
enforcing norms, and at times sharing information with the 
community. Citizens of electronic communities must be 
jjiformed and active as well. 

Whereas institutions are responsible for providing equal 
access and training, individuals in the electronic commu- 
nity are personally responsible for actively making use of 

NtAYflUNE II 
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By their nature, 
information resources invite 
active participation and a 
commitment to learn 
and explore. 



both access and training to further their own educational 
objectives (cf. Article II, Sec. 1). By their narure, information 
resources invite active participation and a commitment to 
learn and explore. Information resources foster active, 
lifelong learning, especially as information resources be- 
come available to all citizens. 



Control over Personal Information 

In modem society, much information is collected about 
each of us: SAT scores, income levels, race, grades, 
subscriptions, library records. Society recognizes that indi- 
viduals should be informed about personal information 
held by an institution and should have at least some control 
over the ways the information is disseminated. These rights 
are emtxxiied in the Privacy Act of 1977 and the Buckley 
Amendment limiting access to students' records, among, 
others. Extending that kind of control over jjersonal 
informrtion stored in computers is easy to understand, 
because the only difference is in the medium used to store 
it (cf. Anicle I, Sec. 2). 



Educational institutions collect and retain many kinds of 
information about their students and employees. With the 
right to collect and archive such information (cf. Article III, 
Sec. I) comes the responsibility to appropriately control its 
dissemination. As institutional members of the electronic 
conrununir;, they must put into place the policies and 
procedures that protea information stored electronically 
(cf. Article IV, Sees. 2 & 3) and ensure that individual 
privacy of and control over personal information arc a 
practical reality. Institutions must also secure personal 
information by instituting security measures that protea 
the information they have collected. 



Freedom of Speech 

Academic freedom is a long-standing tradition in educa- 
tion, based in part on the guarantee of free speech in the 
U.S. Bill of Rights. Insofar as free speech is proteaed at any 
institution in the electronic community, these guarantees 
should extend to expression using an electronic medium 
(cf. Article I, Sec. 4). We should not discriminate between 
regular communication and the new fornis in the electronic 
community simply because the medium of exchange is 
different 

As with all rights, the right to free speech is not absolute. 
Freedom of speech in any medium does not imply the right 
to slander or harass other members of the conrununity. The 
introduaion of computers changes only the medium. Com- 
puters may spread inappropriate messages more rapidly or 
widely, but the fundamental principles and guidelines for 
institutional action ought to be the same as for abusive 
messages delivered in traditional ways. Citizens, should 
respea the privacy of others, respea diversity, and gener- 
ally behave ethically toward others (cf. Article n. Sec. 4). 
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We should not discriminate between regular communication 
and the new forms in the electronic community simply because 
the medium of exchange is different. 



RESPECT FOR WORK OF OTHERS 

Intellectual property commined to eleoronic media is 
proteaed in the same ways as other inteliecrual property is 
proteaed. Citizens of the electronic community v/hose 
intellectual works are commined to or stored on file 
servers, in elearonic mail messages, or on bulletin boards 
have the same ownership rights to those works as if they 
had been committed to the traditional media (cf. Article I, 
Sec. 5). By law. a work is proteaed by copyright as soon 
as it is commined to a medium, including an electronic one. 

It isn't enough to agree in principle that creators of 
intellectual property have ownership righf^ to it. Users of 
electronic intellectual works must actively honor that right 
by giving credit to the creators when credit is due (cf. Article 
II, Sec. 2). When a work is in the form of books and articles, 
we have no trouble understanding plagiarism. We enforce 
the letter and spirit of copyright by punishing those who 
plagiarize. Electronic intellectual works deserve the same 
respea and are covered by the same traditions. 

Another fundamental value of education is that works 
should be honest and accurate. As educators, we are 
commined to the value of proteaing the integrity of dau 
and infonmation. Works stored in computers are so easily 
changed or interchanged with other infomiation that 
citizens of the electronic community must be vigilant, lest 
Che irJonmation we all depend on be manipulated or 
corrupted to the point that it is useless (cf. Article II, Sec. 3). 



RESPONSIBILITY TQ CONSERVE AND PROTECT RESOURCES 

When many people must share scarce or expensive re- 
sources, there is value in using them responsibly, in 
conserving them. In times of limited budgets, more re- 
sources become shared— projectors, laboratory equip- 
ment, demonstration materials . . . and information re- 
sources (cf. Article II, Sec. 5). Responsible sharing of scarce 
resources requires us to put limits on the amount of time 
they can be used. In the same way. members of the 
elecuonic community of learners must recognize their 
responsibility to the community and not squander precious 
disk space, central processing unit cycles, or other informa- 
tion resources. 



THE BILL its A GUIDELINE 

Computers will continue to change the way we teac^!- 
leam, and conduct research. Even though technology 
enables change, however, it ought not be the driving force. 
The expanding role of and our dependence on computers 
need to occur within the traditions and values of education. 
Both the change and the values it threatens must be 
examined so as to protect the critical values of educaUon. 
The Bill of Rights and Responsibilities for Electronic 
Learners constitutes a guideline for considering the place 
of computers in educational institutions. Because each 
school, distria. and college is unique, the results of this 
analysis may be different for each. The important point is 
to ensure that the values underlying education |n general 
and individual institutions in particular are furthered by the 
increased adoption of technology. ■ 
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RESOURCES FOR 

ON-LINE LSASNING TBCHNOLOOIES : NETWORKING IN 2^ CLASSROOM 



COMPANIES PROVIDING ON-LINE SERVICES FOR EDDCATI ON 
America On~Line 

Provides E-mail, encyclopedia services, education programs, 
weather, world news, business information, live conferencing, and 
product and technical information. 
8619 Westwood Center Drive 
Vienna, VA 22184 
(800) 827-6364 

AT&T Long Distance Learning Network 

A curriculum-hased program through "learning circles" of 
classrooms that exchange and discuss work and publish reports of 
their work. Cultural and international issues, science, math, and 
literature . 
P.O. Box 63 91 
Parsippany, NJ 07 054 
(800\ 242-6005 

Bolt, Beranek and Newman, Inc. 

Martin Huntley 

National School Network Testbed 

A research and development resource in which participating 
schools and organizations are provided with training and support 
in using the network resources to bring educational benefit to 
teachers and students. 
150 Cambridge Park Drive 
Cambridge, MA 02140 
(617) 873-3000 

PrEdMail 

FrEdMail Foundation 

An electronic network designed especially for classroom-based 

collaborative projects, linking kids from one place with kids in 

another place. 

P.O. Box 243 

Bonita, CA 91908-0243 

(619) 475-4852 

GTE Education Services^ Inc. 

Provides network access with electronic data collection; 

specialized databases on special education, human services, early 

childhood, and reference/research material. 

West Airfield Drive 

P.O. Box 619810 

D/FW Airport, TX 75261-9810 

(800) 927-3000 
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ZQC Networks 

EcoNet, LahorNet, ConflictNet, and PeaceNet offer discussions on 

peace, the environment, human rights, and social justice issues. 

Institute for Global Commvinications 

18 DeBoom Street 

San Francisco, CA 94107 

(415) 442-0220 

K12net 

Inexpensive school-based electronic Bulletin Board System 
connected to schools world-wide. 
Wayne-Finger Lakes Teacher Resource Center 
703 E, Maple Avenue 
10 Eisenhower Hall 
Newark, NY 14513-1863 
(315) 331-1584 

National Geographic Kids Network 

A K-12 network for investigations of the environment. Students 
conduct experiments in their local environments, upload their 
data and then read, interpret, and analyze maps, charts and data 
from other classrooms. 
National Geographic Society 
Educational Services 
P.O. Box 96892 
Washington, DC 20090 
(800) 368-2728 

PRODIGY 

(not available for Macintosh users) 

Access to Bulletin Boards, Classroom- to-Clapsroom projects. 

Reference materials, monthly "Nova" and "National Geographic" 

featuring topics in science geography. 

Prodigy Interactive Personal Service 

445 Hamilton 

White Plains, NY 10601 

(800) 776-3449 

ScholaBtic Network 

Provides K12 resources such as authors online, teacher-to-teacher 
math exchange, science research online, human rights watch, 
worldwide currex:t events exchanges between students, 
bilingual/ESL teacher exchanges. 
Scholastic, Inc. 
555 Broadway 
New York, NY 10012 
(800) 246-2986 
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SP2CIAL EDUCATION AKD TB^f^ HNOLOGY RESOORCES 
Alliance for Technology Access 

Forty-five technology resource and demonstration centers offer 
funding referrals and training opportxmities . 
1128 Solano Avenue 
Albany, CA 94706 
(510) 528-0747 (voice) 

National Information Center for Children and Youth 
with Disabilities 

Provides free information and referrals . 
P.O. Box 1492 
Washington, DC 20013 
(800) 999-5599 (voice) 
(703) 893-8614 (text) 

National Institute on Deafness and other Communication Disorders 
Clearinghouse 

NIDCD provides free literature searches and publications 
P.O. Box 37777 
Washington, DC 20013-7777 

(800) 241-1044 (voice) 

(800) 241-1055 (text) 

National Institute on Disability and Rehabilitation Research 

NIDRR offers information, referrals, access to databases, 
including ABLEDATA on assistive technology and its applications 
c/o Macro International inc. 
8455 Colesville Road, Suite 935 
Silver Springs, MD 20910-3319 

(800) 227-0215 or (301) 588-9284 (voice and text) 
Telecommunications for the Deaf 

This clearinghouse supplies free database searches and printed 
information and sells videotapes and in-person training. 
8719 Colesville Road, Suite 300 
Silver Springs, MD 20910 
(301) 589-3786 (voice) 
(301) 589-3006 (text) 

FU NDING OR GANIZ ATIONS AND IDEAS 
For Rural ff ehoolB 

Annenberg/CPB Science and Math Project 

efforT^ ^° support rural teachers' math and science teaching 

Scott Roberts, Project Officer 
The Annenberg/CPB Project 
901 E Street 
Washington, DC 20004 
(202) 879-9641 
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America 

CoTtgpanies sponsored by A+ America have redeemable proofs of 
purchase on their products which can be converted to A+ points 
for the purchase of technology equipment for schools. 
139 Billerica Road 
Chelmsford, MA 01824 
(508) 256-9469 

BOOKS ANP ARTICLKS ON THg INTBRITgT 

Ethical Uses of Information Technologies in Education, by Jay P. 
Sivin and Ellen P. Bialo (1992) Washington, D.C.: U.S. Department 
of Justice, Office of Justice Programs, National Institute of 
Justice. To order, write: U.S. Department of Justice, Office of 
Justice Programs, National Institute of Justice. Washington, DC 
20531, or call 800-851-3420. 

Glojbai Quest: The Internet in the Classroom: Internet Background 
Information, by the Imaging Technology Branch of the NASA Ames 
Research Center, 1993, and Distributed by NASA'S Central 
Operation of Resource for Educators, Lorain County JVS, 15181 
Route 58 South, Oberlin, Ohio, 44704, 216-774-1051. This text is 
directly from the Internet and comes with a video. This is a 
very concise and detailed resource on networking and includes a f|B 
list of resources for educators. 

Incomplete Guide to the Internet and Other Telecommunications 
Opportunities Especially for Teachers and Students K-12, NCSA 
Education Group, 1993. For a hardcopy contact: Chuck Farmer NCSA 
Education Group, 605 E. Springfield Avenue, Champaian, 111, 
61820 . 

A Teacher's Guide to Fellowships and Awards, by Karen O'Connor is 
a guide to fellowships, funding, and award programs throughout 
the country including information on several programs that are 
technology-related. For $2.00, order from: State House Bookstore 
Room 116, State House, Boston, MA 02133 

TeiecoiTimunications and K-12 Educators : Findings from a National 
Survey, by Margaret Honey and Andres Henriquez, Center for 
Technology in Education, Bank Street College of Education, 1993. 

"Telecommunications, " in Bread Loaf News from Middlebury College, 
Fall/Winter, 1992. Bread Loaf Office, Middlebury College, 
Middlebury, Vermont 05753-6115. 

The Technology Age Classroom by Terence R. Cannings and LeRoy 
Finkel, Wilsonville, Oregon: Franklin, Beedle, and Associates, 
1993. 
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TERC'« Global Laboratory Project 

A worldwide network of student scientists studying the 
environment. Students share the data they collect, develop 
research plans, conduct collaborative research and publish the 
results. Access is throi;i:7h EcoNet network, 
2067 Massachusetts Avenue 
Cambridge, MA 02140 
(617) 547-0430 

World Classroom 

Worldwide network for information in most content areas and 
teachers can select from wide variety of online projects . 
Global Learning Corporation 
P.O. Box 201361 
Arlington, Tex 76006 
(800) 866-4452 

TEACHERS AND ADMI NISTRATORS ONLINE 

BreadNet/ international Telecomputing Consort itia 

Nonprofit corporation helping teachers and students use new 
information technologies . 
1'j:50 24th Street, N.W., Suite 600 
Washington, DC 20037 
(202) 466-0533 
or email: info@itc.org 

ATLIS (America Tomorrow Leadership Information Service) 

for NASSP members 

A network dedicated to education, training, and workforce 
development with calendar listings, list of services and 
resources, list of employment opportunities, database on topics 
related to schools, and bulletin board electronic mail. 
(800) 456-8881 

INFORMATION R ESOURCES 

Center for Children and Technology 

Informative articles on technology implementation in schools. 
96 Morton Street 
New Yor)c, m 10014 
(212) 807-4200 

Consortium for School Networking (COSN) 

For information on state and regional networks and the Internet. 
Organization overseeing the work of National Research and 
Education Network (NREN) which provides access to electronic 
information resources for government, industry and the education 
communi ty. 
P.O. Box 65193 
Washington, DC 2003 5 
(202) 466-6296 
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Educatloxuil Tdchnology Cantcir 

Infonnative articles on educational technology. 
Harvard Graduate School of Education 
Nichols House, Appian Way 
Ceunbridge, MA 02138 
(617) 495-9373 

Intamatlonal Council for CoaaputariB in Education 

1787 Agate Street 
University of Oregon 
Eugene, OR 97403 
(503) 686-4414 

Xntamet Society 

The international society of Internet cooperation and 
coordination. 

1895 Preston White Drive, Suite 100 
Reston, VA 22091 
(703) 620-8990 

MCET (Hassachusatta Corporation for Educational 
Tolecommunicat icns ) 

Direct resource for Massachusetts. 
38 Sidney Street 
Cambridge, KA 0213 9 
(617) r^21-C290 

M^^BRWATIVE ASSESS^^NT AND TECHNOLOSY 
Northwest Regional Educational Laboratory 

A Database and Catalog of Alternative Assessments for MS-DOS a 

nd Macintosh sytems 

Marketing Office 

101 SW Main Street, Suite 500 

Portland, OR 97204-3297 

National Ceator for Research on Evaluation, Standards 
and Student Tasting (CRESST) 

Alteri^ative Assesseinent in Practice Database 

on dis)c in Macintosh HyperCard 

CRESST UCLA Graduate bchool of Education 

405 Hilgard Avenue 

Los Angeles, CA 90024-1522 

(These databases can be downloaded from both organizations at no 
cost on Gopher; 

NWERL's Filemaker Pro version at gopher.nwrel.org 
CRESST 's HyperCard version at gopher.cse.ucla.edu) 



108 



ERIC 



Reprinted with permission from the Northwest Regional Educational Laboratory 
Report: Learning Online, February 1994. 



TELECOMMUNICATIONS TERMINOLOGY 



Bulletin board. A computer- 
ized forum that allow-s ncisvork 
users to ask questions, offer 
ideas, and receive feedback 
from other network users. Often 
organized around a topic of 
common interest 

Conferencing. Online 
"meeting" of a designated group 
of people to discuss a topic of 
common interest. 

Database. A collection of 
infonnation organized to allow 
users 10 search and retrie\-e con- 
tents that interest them. 

Dov^tUoad. To use telecom- 
munications software and a mo- 
dem to copy a file of infonnation 
through a nenvork for use ai a 
local computer. 

Electronic mail (email). 
Messages sent through a coirjnu- 
nications network from one 
computer user or group to 
another. 

File sener. A computer 
used primarily to store files and 
provide nerwork users with ac- 
cess to those files. 

FTP (file transfer proto- 
col). A protocol allowing a user 
linked to one Internet host to ac- 
cess and transfer files from an-, 
other host over a network. 

Gateway. A computer that 
connen5 two or more networks 
using different protocols or aJ- 
lows incompatible appUcauons 
to commumcaie. .Also used in a 
general sense to refer to provid- 
ing direct access to other re- 
mote networks or semces. 

Gopher. Gieni/sener soft- 
ware developed at the Universitv- 
of .Vlinnesota to provide De.Mble 
access to resources such as data- 
bases av-ailable via the Internet. 

Internet. Tlie mtemauonal 
network of nerworks hi$ed on 
the TCP/IP protocol. 



Local area network (LA.N). 
A group of computers linked to- 
gether uithin a limited physical 
space, usually to share printers, 
software, and the like. 

Modem. A device that en- 
ables computers lo communi- 
cate over telephone lines. 

Netft ork. A group of com- 
puters thai can communicate 
electronically. 

Node. A single computer 
v^ithin a network. 

\RE.V (National Research 
and Education Network). 
A proposed "elearonic informa- 
tion highway" or national net- 
working infrastructure diat will 
support communication across 
the scientific, government, de- 
fense, business, academic, li- 
bran- and K- 12 communities. 

Protocol. The rules govern- 
ing network interaction; used to 
determine where, wten. how. 
arid in what format information 
is transmitted. 

Telnet, .^ji Internet protocol 
enabling a user at one site to 
gain access to the commands 
and programs of a host at an- 
other site; also refers to the pro- 
gram thai allows this remote 
login. 

Upload. To use teleconunu- 
nicauons software and a modem 
to transfer files from a local 
computer through a network to 
anodier computer. 

^ ide area network (W.\.\). 
A long-distance computer net- 
work that enables computers 
not ph\3icaily linked to conunu- 
nicate so'th each other through 
telecommunications. 

Source: ERIC Review. U.S. De- 
partment of Education. OEkl. 
Educational Resources Infor- 
mation Center. Winter 19S)3. 
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BEST COPY AVAILABLE 



Journals Related to Technology in Education 

This list is not exhaustive Libraries will have current subscription addresses. 

Computers and Composition 
Computers and ^Education 
Computer Education 
Computing Teacher 
Conaputers in Schools 
Educational Technology 
EduCom Review 

Edutopia: Newsletter of the George Lucas Educational Foundation 
Electronic Learning 
Electronic School 

Journal of Computer-Bascd Instruction 

Journal of Computers in Mathematics and Science Teaching 

Journal of Educational Computing Research 

Technological Horizons in Education Journal (T.H.E. Journal) 

Technology and Learning 

The Writing Notebook Journal 
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